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sECTr0N 1 GENERAL MAI,,IUTACTIJRER, rltpoRTER, Al.lD PR0CESS0R rNroRMATroN

PART A GENERAL REPORTING INFORHATION

1.01 This Comprehensive Assessment Information Rule

completed in response to the Federal Register
CBI

l-l Er. Service Number (CAS No. ) is provided in the Federal

No. t6 tEth! E I 7 I I I - I E tEt- I EI

(CAIR) Reporting Form has been

Notice of ..... tTlEl l4-lAI tE-lEl
mo. day Year

not provided in the Federal Segistqr, list
the lni*ture name, or@tflE-ffilE name of
in the Pederal RPgister.

b.

If a Chemical Abstracts

Register, list the CAS

If a chemical substance
either (i) the chemical
the chemical substance

CAS No. is
name, (ii)

as provided

C.

(i) Chemical name as listed in the rule .... " fu

-

(ii) Nane of mixture as listed in the rule .. '.

(iii) Trade name as listed in the rule . ',... ' ..

If a chemical category is provided in the Federal Register, report the name of
the category as listed in tt " rule, the chffiTGfs[EstarrcE CAS No. you are
reportin[ on vhich fatls under the tisted category, and the chemical name of the
suLstance you are reporting on which falls under the }isted category.

Name of category as listed in the rule . r.. o....

CAS No. of chgmical substance o !.... ' '.1.. r....

Namg of chemical substancg .. o r. r... o... r '... " '

r-r-r _r-l-r-l - I-l:l- t-l

1.02 Identify your rePorting status

CBI Hanufacturgr . r... +.... '.. -. o r.

under CAIR by circling the apPropriate response(s).

t-l Inporter
.GProcessor ..+....r.....r....t""'r'rtr

X/P manufacturer reporting for eustomer vho

X/P processor rePorting for customer vho is

is a processor .. r r r..... r.... 4

a pfOCeSSOf .r..or"""'e..' i"'rr"' 5

l-l llark (X) this box if you attach a continuation sheet.



Does the substance You are
in the above-Iisted Federal

report ing
Regis ter

on have
Notice?

an 'x/ptt designation associated vith it
1 .03

CBI

r-l
Yes

No

t-l
EI

Go to

Go to

question 1.04

question 1.05

1..04

CBI

l- I

a. Do you manufacture, import, or process the listed
undlr a trade name(s) different than that listed
Circle the approPriate response.

NO . . r r . . . . r r . . ' . t o . . c ' r t ' ' ' ' ' ' '

Check the appropriate box below: F*i

l-1 You have chosen to notifY Your

Provide the trade name(s) . '..

/,r
/4

customers of their reporting obligations

substance and
in the Federal

distribute it
Register Notice?

.o
b.

t_.] You have chosen to

t-l You have submitted
date of the rule in
repor t ing.

report for Your customers

the trade name(s) to EPA one
the Federal Register Notice

day after the effective
under vhich you are

t .05

9BI

t-l

If you buy a trade name Product
reporting requirements bY Your

Trade name

and are reporting because you vere notified of your
trade name supplier, provide that trade name'

c-Y ft 'rJAr L

Is the trade name product a mixture? Circle the appropriate response.

Yes

Certification The person vho is responsible for the completion of this form must

sign the certification statement belov:

'rI hereby certify that, to the best of my knovledge belief, all information
entered on this form is complete and accurate'fr

,-\nr 
,#ueu,rcrrn

) _6.r+
TELEPHONE

1

@

1 .06

CBI

t-l
and

t-l Hark (x) this box if you attach a continuation sheet.



1 .07

CBI

I-I

Exemptions From Reporting If you have provided EPA or another Federal agency
r^rith the required informition on a CAIR Reporting Form for the llsted substance
vithin the p."t 3 years, and this lnformation is current' aeeurate, and complete
for the tim! period specified in the rule, then sign the certification belov. You

are required lo compllte seetion 1 of this CAIR form and provide any information
nov required but not previously submitted. Provide a copy of any previous
submissions along vith your Section 1 submission.

rf I hereby certify that,
information vhich I have
to EPA r+ithin the past 3

period specified in the

to the best of my knovledge and belief, aII required
not included in this CAIR Reporting Form has been submitted
years and is current, accurate, and complete for the time

rule. ll

nr /o

NAME SIGNATURE

E.Effiur m.

DATE SIGNED

ffi
SUBHI SSION

TITLE

1.08 CBI Certiflcation -- If you have asserted any cBI claims in thls report you must
certify that the follovtng statements truthfully and accurately apply to all of
those confidentiallty claims vhlch you have asserted.

CBI
rrHy conpany has taken measures to protect the confidentiallty of the lnformationr

l-t ana it iilt contlnue to take these neasuresi the information ls not, and has not
been, reasonably ascertalnable by other persons (other than Sovernment bodles) by
using legltlmatl means (other than discovery based on a shoving of speclal need ln
a 5udiciil or quasi-judicial proceeding) vithout my company's consent; the
lnformation ls not publicly available elsevhere; and disclosure of the informatlon
vould cause substantial harn to ny co[Pany's comPetltlve position.r'

n/A

NAHE SIGNATURE ffi

TITLE TELEPHONE N0.

l-l Hark (X) this box if you attach a continuation sheet



PART B CORPORATE DATA

CBI

l-l

1.09 Facility Identification

t f I E Ia l=lA I al trr IEIE IE IEI - I:l: I - 1 - I-l - l- I - 1- I
Ci ty

l3l=llrlslll -- t - I-l-1-l
Ltp

Bradstreet Number .. r.... i...... +...... ....'. [trlEl-t5]EtEt -lal51 e ]trl
Number .. r..... o.,. .... .......It.N DI o Itr]SI[l zl1]5]El_el

Emproyer rD Number ......b t rL I c ITITI0I o ITIII
Primary standard Industrlal Classlf lcatlon (SIC) Code .l3l t, I-$IZI

other src code .. ...... tzlElgl3l
other src code .. ... '. ta:ElZl-LI

1.10 Company Headquarters Identification

CBI

I-I
Name [wlslEl-pl B lal=t p l7l e ]-ltrl;l AlE-lEI;l3l:l-l=;l;lsJ-l-l
Adrlress I-u-alol-lTl;lEI r,l-1Et;lEtEI;l;l-l-l-1-l-l-l-l-l-l-l

lTl-lllal?lrlEIEI; Is-1[lE]-l-l-t-l- I-l
Ci ty

I-l-l-l tll

lIl ,.,1 IalZItLlEl tl--t-l-l-l-lState zip

Dun & Bradstreet Nunber ..1tr1[l-ljtlTl2l-lalilOlal
Emproyer rD Nurber ......dtft4\fu]l6)p]q.l:Tl4:

Nane tWlElEl;tEI-c.lil!lc, lal-lEIEIal;l-lFlEI-el, !-l=lEIgl:l-l
Address lrljl-ol-lXliAI;lEI-lKlEIEt%l-l:l-l-l-l-l-l-l-l-l-t-l

-l-l-1-l

IAIl{I
State

Dun &

EPA ID

I

I_l t{ark (X) this box if you attach a continuation sheet.



1.11 Parent Company Ident i ficat ion

cBr Nare IEI-oIEIEI-o-l&l=t;l;lEI-lEl;l;l*l7l-l-l-l-l-l-l-l-l-l-l
l-l Address IEIEIEIEI-l s tttlelElElgltl;l=lAI;llrlEI-lBI r-l;l5l.-l-l

rfit;rErEl5:lslElEl;lEIEl-l-l:1-l-l l. I-l-l-l-l-l-lll
Ci ty

Oru .^ (r c/ Cg., Ab A +l
State

16 I-l

Dun & Bradstreet Number .... .. r. r r..... r... t-l- 1-t_t_ I-r-r-1-1_t_l

TIEIEI--ltl6
zip

]I

L,LZ Technical Contact

cBr Name tEl;lEljrl-ll'rlEl=lEl;l-l-l-l-l-l-1 -1. 1-l-l-l-l
t_ I ritre tItElEIr{lEI;ls_lLlr-l-lEl=l&l_E-l;l;]"_tst- f:l-l-l

Address trlTIEl_t-rlr&lE1:rl-ltrlc-lElEl:l-l-l-1-l-l:l-1
Street

:1-r-r-r
-t_l-l-l
-l-1-l-l

l(J-EIE1=hlEt ;lElEITIal-l-l-1 .
Ci ty

t- I-l-1-l-l-l-l-1-l-l

tEITl4lElJI -- I-l-l-l-l
zip

t?1Er
State

rerephone Number . ........fIIIIEI-IGIZIEI-[EI3IZIZI

1.13 This reporting year is from . ... r .... ..... .... i... lI]I] tEl=l to t
Ho.' Year

rrTr rElEl
Ho. Year

l_l Hark (X) this box if you attach a continuation sheet'



1.14 Paclllty Acqulred -- If you purchased this facllity during the reportlng year'
provide the fo}lolrlng lnformatlon about the sellerc N/O

qqr

t-l
Name of serrer [-]-t-l-l-1-l-l:l-l-l-l-l-l-l-l_l-l-l-l-l-l-l-l
l{ailing Address I - I - I - I - I - I - I - I - I - I I I I I I I I l_l_l_l_l_l

St ree t

r-l-1-l-l- I*-1_1_l_1_l_l_l_l

I-t-t t-t-l-l-t-l--l-1-l-l-l-State - -Zip -

Employer ID Number .l-l-1-1-1-l-l-l-l
Date of SaIe .. .......1-l-l t-l-l [-l-lllo. Day Year

1_1_t_t_t_1_t_t_1_
Ci ty

Contact Person t

Telephone Number

1-r-1-r-r-1-r-1-r**ll1
-1-r- r-r.r-1 - r-r-r-r-l

L . 1-5 Faei I i ty Sold I f you sold
folloving information about

the reporting year, provide the

l-t-1-t-1-t-t-t-t-1-t-t-t-1-l
1 -t_l-t-r-1_t-1-1 I-l_*l-l-1

Stree t

this facility
the buyerr

during
nl /o

CBI Name of Buyer I

l:l Haiting Address

_1_t_t_l_l
t-1lr-r:I

_1

_t
1I

_l_I -I
tI 1I _1_1_1_t_1_l_l_l

Ci tY

t-l-l
State

IIIIIIIIIIl

t-t-t-t-t-t -- t-t-t-l-1
zip

t-r-l
t_t_I

Year
Date of Purchase .,.. .....t I I t ] I

Ho. Day

Contact Person t

Telephone Number

]1I]I]I]1I]I]IIII ttllltlrlrl
II

_t_t
-t-l

ll

t-l Hark (X) this box if you attach a continuation sheet.



t. 16

CBI

For each classification listed
vas manufactured, imported, or

Classi fication

beIov, s tate the
processed at your

quantity of the
facility during

Iisted substance that
the reporting year.

Quant i ty_(kg/yr)

Hanufactured il/+
rmported ..... I /n
Processed (include quantity repackaged) . r.. r,.. r.... +....

0f that quantity manufactured or imported, report that quantityr

Sofssse

In storage at the beginning of the reporting year Hl /q
For on-site use or processing

For direct commercial distribution (including export) , r,. r,.......

In storage at the end of the reporting year ,,..,,... r.,. r r,. r,..,, l\i JnT-

0f that quantity processed, report that quantity:

In storage at the beginning of the reporting ye.ar elal*'rl
Processed as a reactant (chemical producer)

Processed as a formulation component (mixture producer)

Processed as an article component (article producer) .........1.... 3O-SE$;a
Repackaged (including export) .. r. r r.. . r.. .. +. r r . .. r ... ..... r.. ,...

fn storage at the end of the reporting year r... l sq3e8

t-l Hark (X) this box if you attach a continuation sheet.



PART C IDENTIFICATION OF I-IIXTURES

1.17 Hixture If
or a comPonent
chemical' (If
each component

CBI

I-I

the listed substance on vhich you are
of a mixture, provide the folloving
the mixture composition is variable,
chemical for all formulations.)

required to report is a mixture
information for each comPonent
report an average Percentage of

ul /o
Component

Name
Supplier

Name

Average 7"

Composition by Veight
(specify precision,

e.g., 457. t 0.52)

TotaI 1002

t_l Hark (X) this box if you attach a continuation sheet.

10



2.O4 State the quantity of the
or processed during the 3

descending order.

listed substance
corporate fiscal

that your faeility
years preceding the

manufactured, imported,
reporting year in

CBI

t-l Year ending

Quant i ty

Quan t i ty

Ouant i ty

Year ending

Quanti ty

Quant i ty

Quant i ty

manufactured -OLg
C, ks

_ 3o5:sr A ks

tllrt rElzr
Ho. Year

t-rlr I-r I
Ho. Year

kg

t-t-l [-l-l
Ho. Year

kg

manufactured

impor ted

processed

kg

kg

kg

kg

Year ending

Quant i ty

Ouant i ty

Quant i ty

manufactured

impor ted

processed

you manufactured the listed substance. Circ1e allmanner in vhich
process types.

CESS

ocess

s pro

r

u

s

Specify the
appropriate

,r/o
Continuous p

Semi con t inuo

Batch proces

2.05

CBI

t-l

[fi Hark (X) this box if you attach a continuation sheet.

L2
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2.06
CB.I

t-l

Specify the manner in vhich
appropriate process tyPes.

you processed the ]isted substance. Circ1e all

Continuous process 1

2

o
Semicontinuous process

Batch process

2.07

CBI

r:I

State your facility's name-p1ate capacity for
substance. (If you are a batch manufacturer
question. )

manufacturing or processing the listed
or batch processor, do not ansver this

Manufacturing capaci ty kg/yr

kg/yrProcessing capacity

2.08 If you intend
manufactured t
yearr €stimate

CBI volume.

r:l Processing
Quantity (ks)

Hanufacturing
-. -Quan,tity (kg)

IN/A

Impor t ing
Auan!ity (ks)

I

r'..J/n

to increase or decrease the quantity of the listed substanee
imported, or processed at any time after your current corporate fiscal
the increase or decrease based upon the reporting year's production

Amount

Amount

lncrease

decrease

of

of

t-l Hark (X) this box if you attach a continuation sheet.

13



gpr

I-I

2.09 For the three largest volume nanufacturlng or processing process types lnvolvlng-the-
Ilsted subs tance, -speci fy the number of dlys yilu nanufaitured or processed the llsted
substance during'thi reporting year. Also speclfy the average number of hours per

aay ea.h p"o"esl typ. ,." opeiaied. (If onli one or tvo oPeratlons are involvedt
llst those. )

Average
Days/Year Holt.rs/DaY

*/o * /Ap5D ?Li.* -l

I
NJ /A

-

nJ /n

-

Process Type *1 (The process
quantity of

Hanufactured

type involving the largest
the listed substance' )

Processed

Processed

Processed

a5D

Process Type t*2 (The process
quantity of

Hanufactured

type involving the Znd largest
the Iisted substance' )

Process Type #3 (The Process
quantity of

Hanufactured

type involving the 3rd largest
the listed substanee. )

2.10 State the maximum daily inventory
substance that vas stored on-slte

CBI chernical.

t_l
Haximum daily inventory

Average monthly inventory

and average monthlY
during the reporting

inventory of
year tn the

the listed
form of a bulk

fr45q55 kg

2Lt{;rt kg

f_l Hark (X) this box if you attach a continuation sheet.

L4



2.11 Related Product Types -- List any byproducts, coproducts' or impurities present vith
the llsted substairte ln concentratiois greater than 0.1 percent as it is manufac-
tured, imported, or processed. The souice of byproducts, coproducts, or impurities
means the source from which the byproducts, coproducts, or lmpurities are nade or

CBI lntroduced into the product (e.g., carryover from ra!, material' reaction product,
etc. ) ,

CAS No. Chemical Name

Source of By-
Byproduct, Concentration products, Co-
Coproduct (y"') (specify t products, or
or Impurity' Z prscision) Impurities

'U*" the folloving codes

B = Byproduct
C = Coproduct
I = Impurity

to designate byproduet, coproduct, or impurity:

t-] Hark (X) this box if you attach a continuation sheet.

15



2.12 Extsting Product Types -- List alL existinS product types vhich you manufactured'
inported, or processed using the llsted substance during the reportlng year. List 

-thi quaniity of listed subsiance you use for each product type as a percentage of the
totai voluml of listed substance used durlng the reporting year. AIso list the

CBI quantity of listed substance used captively on-site as a percentage of the value
itsted under column b., and the types of end-users for each Product type. (Refer to

l-l the lnstructions for further explanation and an exanple.)

d.

Type of End-Users2

X - Pcr-Y u eer r-r *uE.-EA
/

, iDoT* t-t/&

-

cir

Product Typesl

b.
Y" of Quantity
Manufactured,
Imported, or

Processed

t of Quantity
Used Captively

On-Si te

tU"" the folloving codes to designate product

A = Solvent L

@= synthetic reactant H

C = Catalyst/Initiator/Accelerator/ N

Sensitizer 0
D = Inhibi tor /Stabilizer/Scavenger/

Antioxidant P

E = Analytical reagent Q

F = Chelator/Coagulant/Sequestrant R

G = Cleanser/Detergent/Degreaser S

H = Lubricant/Friction modifier/Antivear T
agent U

I = Surfactant/Emulsifier V

J - Flame retardant I{

@= co.ii"s/Binder/Adhes ive and addi t ives @

types I

= Holdable/Castable/Rubber and additives
= Plasticizer
= Dye/Pigment/Colorant/Ink and additives
= Photographie/Reprographic ehemical

and additives
= Electrodeposi tion/PIating chemicals
= Fuel and fuel additives
= Explosive chemicals and additives
= Fragrance/Flavor chemicals
= Pollution control chemicals
= Functional fluids and additives
= Hetal al1oy and additives
= Rheological modifier
= 0ther (*p*"ify) P*r**o-T.t+flFJE Feann

'U*" the folloving codes

I = Industrial
CH = Commercial

to designate the type of end-users:

CS = Consumer
H = Other (specify)

,s|, Hark (X) this box if you attach a continuation sheet.

16
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2.13 Expected Product Types -- Identify all Product types vhich you exPect to manufacture'
finport, or process using the listed substance at any time after your current

"oiporite 
fiscal year. For each use, specify the quantlty you exPect to manufacture'

import, or process for each use as a peicentage of the. total volume-of listed
su[=t.i"e used during the reporting y;ar. AIso llst the quantity of listed substance

CBI used captlvely on-sile as a pe.".niage of the value listed under column b., and the
types oi end--users for each product iype. (Refer to the instructions for further

I-1 explanat ion and an examPle. )

b.

t of Ouantity
Manufactured,
Imported, or

Processed

C.

Z of Quantity
Used Captively

0n-Si te

d.€[.

Product Typesl

K* Pn-{4ee-*o*re Fr^,* 1,3 fr"/r,

Type of End-Users2

lccft, nr/*

'U=" the folloving codes to designate product types I

Moldable/Castable/Rubber and additives
Plasticizer
Dye/Pigment/Colorant/Ink and addi tives
Pho tograph i c/Reprographi c chemi cal
and additives
Electrodepos i t ion/PIat ing chemi cals
FueI and fuel additives
Explosive chemicals and additives
Fragrance/Flavor chemicals
Pollution control chemicals
Functional fluids and additives
Hetal alloy and additives
Rheological modifier
0ther ( speci fy) Po--u,aettt*ruQ Fo+r

A = Solvent
@= Synthetic reactant
C = Catalyst/Ini tiator/Accelerator /

Sens i t izer
D = Inhibitor/Stabilizer/Scavenger/

Ant ioxidant
E = Analytical reagent
F = Chelator/Coagulant/Sequestrant
G = Cleanser/Detergent/Degreaser
H = Lubricant/Friction modifier/Antivear

agent
I = Surfactant/Emulsifier
lL = Flame retardant
(K)= Coating/Binder/Adhesive and additives

'U"" the folloving codes

I = Industrial
CH = Commercial

to designate the type of end-users:

CS = Consumer
H = 0ther (specify)

L=
M=
N=
0=
Dt-

0=
R=
s=
T=
u=
v=
U=
ffi=

t-l }lark (X) this box if you attach a continuation sheet

L7



2.L4 Fina1 Product -- Comp).ete the folloving
CBI manufactured, imported, or processed at

substance other than as an impurity.
l-I

b.

Final Product's
Physical Formz

table for each type of final
your facility that contains

C.
Average %

Composition of
Listed Substanee
in Final Product

E[.

produc t
the listed

d.

Type of
End-UsersProduet

tU"* the folloving codes to designate product types:

A = Solvent
B = Synthetic reactant
C = Catalyst/Initiator/Accelerator/

Sensi t izer
D = Inhibitor/StabiJizer/scavenger/

Ant ioxidant
E = Analytical reagent
F = Chelator/Coagulant/Sequestrant
G = Cleanser/Detergent/Degreaser
H = Lubricant/Friction modifier/Antivear

= Moldable/Castable/Rubber and additives
= Plasticizer
= Dye/Pigment/Colorant/Ink and additives
= Photographie/Reprographic chemical

and additives
P = Electrodeposition/Plating chemicals
0 = FueI and fuel additives
R = Explosive chemicals and additives
S = Fragrance/Flavor chemicals
T = PoIIution control chemicals
U = Functional fluids and additives
V = Hetal al1oy and additives
U = Rheological modifier
X = 0ther (specify)

L
H

N

0

I
J
K

agent
= Surfactant/Emulsifier
= F1ame retardant
= Coating/Binder/Adhesive and additives

'U"" the folloving eodes to designate

A=Gas
B = Liquid
C = Aqueous solution
D = Paste
E = Slurry
Fl = Povder

'U"" the folloving codes to

the final product's physical form:

Crystalline solid
Granules
0ther solid
Gel
0ther (specify)

designate the type of end-users:

CS = Consumer
H = Other (specify)

F2=
F3=
F4=
G=
H=

I=
CH=

Indus t rial
Commercial

H Mark (X) this box if you attaeh a continuation sheet.
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2.15 Circle aII applicable modes of transpo
CBI listed substance to off-site customers

I-l Truck .. . . . r .. . . .. . . i + . t I ' ' r t ' o I ' r t ' ' o ' ' ' '

Railcar .. +....... r... r... r. ' t I +

Barge, Vessel .... r..... r.. r

Pipeline . r... r. I tr. r........ " ..t..' r'

Other (specify)

to deliver bulk shiPments of thertat ion used

nr/n

2.16 Customer Use Estimate the quantity of
or prepared by your customers during the

CB,I of end use listed (i-iv).

l-l 
catesory of End- use N//A

the listed substance used bY
reporting year for use under

your customers
each categorY

i. Industrial Products

11.

ChgmiCal Of' miXtUfg r........ r,.. r.. r r... ........ r. r.

Af tiC1e . . . . . . . . . . . . . . . . r . . . e . . . o e ,. r . . r . . r . ' . . . . . . . .

Commercial Products

Chemical Or mixtufg ....., r...... '... .... r i..1...... o

Af tiClg . r... o..... r .. e ...... ... o. r r r... r... .... . r. +.

iii. Consumer Products

kg/yr

kg/yr

kg/yr

kg/yr

kg/yr

kg/yr

kg/yr

kg/yr

kg/yr

kglyr

IV.

Chgmical Or. miXtUre ....... r. r...... r r .... r.. . .. '

Af tiClg . r. e i. +. o... r r...... r. r. r. e r. .... .. r r. ... r r. r

0ther

Distribution (excluding export) ..... e,........... r..

EXpOrt ....r..... tt.. '.."'++ "" ""

Quantity of substance consumed as reactant .. r.. " .. '

UnknOVn CUStOmef USeS ..1... r r..1....... r '.......... o

t-l Hark (X) this box if you attach a continuation sheet.
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SECTION 3 PROCESSOR RAII HATERIAL IDEI-ITIFICATION

PART A GENERAL DATA

3.01 Specify the quantity purchased
for each major source of supply

CBI The average price is the market
subs tance.

t-t
Source of Supply

and the average price paid for the listed substance
listed. Product trades are treated as purchases.
vaLue of the product that rrras traded for the listed

Quantity Average Price(ks) ($4ltsl 
..

^lA
The listed substance vas manufactured on-site.

The listed substance was transferred from a
different company site.

The Iisted substance vas purchased directly from
a manufacturer or importer.

The listed substance vas purchased from a
distributor or repackager.

The listed substance vas purchased from a mixture
producer.

218 i;zs
nl /n

I-j /A

3.02
CBT

t-l

Circle aII appllcable nodes of transportatlon used to deliver the llsted substance to
your facill ty.

Barge, Vessel 3

Plpeline 4

Plane .. 5

other (speclfy) . .... ..... 6

t-] Hark (X) this box if you attach a continuation sheet.

ZL



3.03 a. Circle all appllcable containers used to transport the listed substance to your
CBI faclli ty.

l_l
Bags o......t..t.rtt.

Boxgs ... r.. l r.

Frgg standing tank cylinders .... e... ..r..r'...r. ""''rr""'rr..'

Tank rail cars . r...... r

Hopper cars

I

?,

3

G
5

@
7

I
9

10

Tank trucks ...

Hopper trucks .. r

Drums .....r....'...

Pipeline .. r.

0ther (specif

b. If the listed
carsr or tank

Tank cylinder

Tank rail car

Tank trucks

substance is transported in pressurized
trucks, state the pressure of the tanks.

tank cylinders, tank rail

^l /o

v)

s

s

mmHg

mmHg

mmHg

l-l Hark (X) this box if you attach a continuation sheet.
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PART B RAI{ HATERIAL IN THE FORH OF A I.IIXTURE

3.04 If you obtaln the llsted substance in the form of a nlxture, Ilst the trade narne(s)
of the mixture, the name of lts suppller(s) or manufacturer(s) ' an estlmate of the

CBI average percent composition by veight of the listed substance in the nixture' and the
_ amount of mlxture processed during the reporting year'
t_l

Average
X Composltion Anount

Supplier or by Veight Processed
Trade Name llanufacturer (specify t Z precision) (kglyr)

t-l Hark (X) this box if you attach a continuation sheet
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PART C RAI{ HATERIAT VOLUHE

3.05 State the quantity of the listed substance used as
CBI reporting year in the form of a class I chemical,

the percent composition, by veight, of the listed
t-l

Quantity Used
(kg/yr ),

Class I chemical

C1ass If chemical

Polymer

a rav material during the
class II chemical, or polymer, and
subs tance.

H Composition by
l,Ieight of Listed Sub-

stance in Rav Haterial
(slrecify t Z precisiqn)

I o t'/r

l-] Hark (X) this box if you attach a continuation sheet.
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SECTION 4 PHYSICAL/CHEHICAL PROPERTIES

General Instructions:

If you are reporting on a mixture as defined in the glossary, reply to
4 that are inappropriate to mixtures by stating "NA mixture,rr

For questions 4.06*4.15, if you possess any hazard varning statement,
notice that addresses the information requested, you may submit a copy
facsimile in lieu of ansvering those questions vhich it addresses.

questions in Section

Iabel, HSDS, or other
or reasonable

PART A PHYSICAL/CHEHICAL DATA SUI.II'IARY

4.Of Specify the percent purity for the three maJorl technical grade(s) of the listed
substance as it is manufactured, lmported, or processed. lleasure the purlty of the

CBI substance in the final product form for manufacturlng actlvitles' at the tlme you

_ import the substance, or at the point you begin to process the substance.
tt

Manufacture Impor t Process

Z purityI St) "ATechnical grade

Technical grade

Technical grade

+1

*2

#3

puri ty

puri ty

puri ty

% purity

"A puri ty

puri ty

puri ty

puri ty

IH"io, 
= Greatest quantity of Iisted substance manufactured, imported or processed.

4.O2 Submit your most recently updated llateriaL Safety Data sheet ([SDs) for the llsted
substance, and for every formulation containing the listed substance. If you possess
an HSDS that you developed and an IISDS developed by a different source, submit your
version. Indicate vhether at least one IISDS has been submitted by circling the
appropriate response.

YgS . a . . r . . r . . . r . . r t . t . . . . . . r . r . . . . . . . t t a a . . a . t . . .

NO . . . r r r a . . . . . . . . . a . . . . . . . . r . * . . . . . t . r a a . . a . . . . I r I I . I

Indicate vhether the MSDS vas developed by your company or by a different source.

YOUf Company '.....r....'..o............. ...........] ...r'...r..r
.4

Another source . .....,,... @

Hark (X) this box if you attach a continuation sheet

6)
2

t-l
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4.03 submit a copy or reasonable facslmile of any hazard information (other than an I'ISDS)

that is provided to your customers/users regarding the listed substance or any
formulation containiirg the listed substance. Indicate vhether this informatlon has
been submitted by circllng the appropriate response.

4.04 For each activity that uses the listed substance, circle all the applicable number(s)
corresponding to each physical state of the listed substance during the activity
listed. Phylicat statas for importing and processing activities are determined at
the tlne you irport or begin to process the llsted substance. Physlcal states for

CBI manufactuiing, itorage, disposal and transport activities are determined using the
final state of the Product.

I-I

fr

Physical State

Ac.t ivi ty

Hanufac ture

fmpor t

Process

Store

Dispose

Transport

SoIid Slurry Liquid Gas Gas

3

6r
,31

3

3

Hark (x) this box if you attach a continuation sheet.
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+lin ffilffi'th,oOCEANo Network \
EMERGENCY PHONE 1.8OO-OLIN.g1 1

c-t

SECTION I - IDEHTIFICATIOI{ MSDS FILE 563

CIIE}IICAL NAHE & SYNOT{YIIS
Toluene Di isocyanate 80-20

CHEIIICAL FAHILY
Isocyanate

FORHTILA
cqHcNr0"

PRODUCT
TDI 80-20

DESCRIPTION Clean water white to pale ye1 1ow l'iquid t*ith sharp
pungent odor

cAs t{0.
2647 1 -62-5

SECTION I I }IORI.fAL HANDLIHG PROCEDURES
PRECruTIONS TO EE TIKEN IIT IIAIPLITE IIID STSiAEE

Harnful tf sual lorccl, Avotd contact ylth eyea, skin or clothlng. upon contact utth skln or
eyea, rash gff.rrlth yatar. avolct bnilthlng mlat or vlpor. Prgtact agalnst phyBtcal damage. Store
in a coo'l . dry, uell-venti |ated plrce, ayay f.om area6 where a flne hlzlrd nry be acute. OutEicb
or d€tached atorage ls preferrgd. Blank€t atoraOe tanks rlth lnert gEE (n'ltFogsn) 0r dFy alr.
S€parats lron oxldlzlng natsrlal a.

PROTECTIVE EOUIPIIEHT VENTI LATION REQUIREHEHTS

EYES Goggles

GLOVES Rubber, NBR or PVA

OTHER Coveral ls, imperv'ious footwean

As ,.equ i ned to keep a i FboFne concentrat i ons
below TLV

SECTION III HAZARDOUS IHGREDIEHTS

OSHA PEL LDSO LCsO SIGhIIFICAi{T EFFECTSBASIC }IATERIAL
*Tol uene-z, 4-di isocyanate (80%)

cAS No.: 584-84-9

*Tol uene-z,6-di i socyanate( 20%) , CAS
No.:91-O8-7

O.O2 ppm
cei I tng

None
establ i shed

5.8 g/xg
(rat)

No data

1O ppm/4
hns
( mouse )

11 ppn/+
hrs-mouse

Skin, eye, mucous
membrane i nritation.
Pu1 mcnary i rr i tant .

Al'l erg'is sensi t izat ion
to sk'in and respiratory
tract. May cause
asthma attacks.
'Irnitatlon

SECTIOH IV FIRE AND EITPTOSIOH HAZARD DATA

FLASH POINT 27O' F CoC
iIETHOD

osHA GLASSIFICATIoN Not ReEu'lated
( Igni table)

F LATASLI
EXFLOSIVI

LIIIIT
LO}IER UPPER

U. vJ'o u'c/o

EXTINGUISHING ITEDIA llater, caFbon dioxide or dry chemical . Use waten to keep the exposed
Fnh+r { r.raFe nrrn 1

SPECIAL FIRE HAZARD & FIRE FIGHTIHG PROCEHJRES Use NIOSH/MSHA approved positive preEsune
self-contained breathing apparatus when any material is involved in a fire.

SECTIOII V HEALTH HAZARD DATA

TI*ESI€LD LIIIT VALUE

SYXPTG 0F OVER EXPoSUiE llly cluae irritatlon.to eyes, thFoat, 'lung6, atomach, akln. AIlergic
ren3ltlzstlon to Bkln and reaDlnatonv tnlct. llav cause lathna attack!

EiIEREiE]IGY FIEST-AIS FEUSEtrUEES

SKIN Immediatelv flush thorouEhly wlth waten for 15 minutes, call a physician.

EYES Immediately flush thoroughly with water for 15 mlnutrs, cal I a physician.

IHGESTIOH Immediately dr.ink large quantities of water to dllute.

IHHALATION Immediately Femove victim to fresh air. CaIl a physiclan.



PRODUCT CODE 898859 G}IE}IICAL HAT'E TDI 8O-2O

sEcrroN vr roxrcoLocY (pnouucr)

SECTIOH VII SPItt AND LEAI(AGE PROCEDURES (COHTROL PROCEDUNPS)

ACIITE OltAL LD !O 5.8 g/kg (rats). Hlpmful lf G nCtlSGEiltCtTY Oral Expo3ure-Poa I t I v€ NTP BloaEaay
Brallor€d. f,.fTACENICtTy Not knonn to b6 nutag€nlc

ACUTE DER AL LD 50 EYE tFttTATIolt Ir rl tatlon lndlor bunn3
> 2 glkg (rabbrtE) pRtfnRy s(tN rtRtTATroN

ACUTE Iit{ALAffq{ LC fO Irnltatlon lndlor bur.ns
10 ppn/4 hrE (nouBe)

PRIHCIPAL ROUTES OF ABSERPTION
Inhalation, denmal contact

EFFESrS OF AEUTE EXPoSIJiE May caure lrrltatlon to lunga. €yea, throat, atonach, Bktn. Allsrgtc
a6nEltization of akln and regplnatory tnact. Corneal lnjury nay oqcur,

EFFECTS OF CHIO{IC HIPOSURE oamage/al lerglc lenBltlzatlon to lungs. lnhalatlon studl€s lndlcate
not carcln9genlc. Ca.qlnogsnlc rlsk from induatrlal ule la not algnlftcant.

ACTION FOI TIATETIAL RELEASE OR SPILL
weEr NIOSH/IISHA approved poalttve preEsure Euppltsd alr resplrator. FolIoy osHA regulatlons tor
rsaplrator ugs (s!e 2S CFR 1910.134), Tcar goggle3, coveralls and lnparvlouE gtav€E and bootE.
Add dry non-coirbuBtlbl e abBoFbsnt, sugap up matarial and place ln an approved DOT contatner. Add
an sqqal anount of neutral lzlng rolutlon to the contalner (90:95% eator, 5-lO% annonta). CI€an
t.emalnlng surfacEs vtth neutrallzing aolutlon and add thls to contalnar. Iaolate cont!lner ln a
wel|-venti|ated place lnd do not aaal for 24 hra. Anmonla vapors rnay bs gsnqratod unti l solution
ls neutFallz€cr, Uash all contrmlnated clothtng befoae reuse. In the 6v6nt of a laFge Eplll use
the telephong number shgwn gn the front of thls aheet.

TRAXSPoRTAT r ON EtGRGEilCy, COXTACT CHEUTREC 8 0 0 -d 2t- 9 3 0 0

TI.IE MIXTURE OR YRADE NAME PRODUCT HEREIN CONTAINS A TOXIC CHEIIICAL(S) SUB.'ECT TO THE EEPORTING
REOUIREIiIENTS OF SECTION 3I3 OF TITLE III OF THE SUPERFUND AiIENDIiIENTS AND REAUTHORIZATION ACT OF
1985 AND 40 CFR PART 372. THE SARA 313 CHEiIICALS ARE LISTED IN SECTION III AND ARE INOICATED BY
AN ASTERIS( (*).

SECTION VIII - SHIPPI}IG DATA

D.O.T. Toluene di isocyanate Poison B UN 2078

SECTIOH IT REACTIVITY DATA

COHDITIOHS TO AVOID
l,Jater or incompatihle matenials in a closed system, excess heat
INCOHPATIBILITY (HATERIAL TO AVOID )
Acids, bases and alcoho'ls, surface active materials

HAZAREOUS DEGOHPOSITION PRODUCTS

INFONT{AT IOH:

ATTN: DEPT
I'TOODBRIDGE
FABRICATING
JUDD ROAD
CHATTANOOGA

FURilI SHED

HANDLING MATL
F0Atl

TN 3740't

TO

SECTIOil X PHYSICAT DATA

FURNISHED BY DATE

DapartmBnt of Environmenta! Hygiene and Toxicology
(2O3) 78s-5436

#Hn coRPoRAroN
12O Long Ridge Road, Stamford, Connecticut O69O4

OCEAN@ Network
EMERGENCY PHONE 1.8OO.OLIN.91 1

Insol ubl

SAFETY DATA SHEETS



CHs

#

Physical statc (at ttormat tenrps.):

f6vlsr:
Odor:
Solubility (in watcr):
Speci[ic gravity (at 25"C):
Boiling temp. (oC):
Flash tcmp.(oC) Clevclarrd Opcn Cup:

PcnskY'Mitrtcn Closcd CuP:

Fire temp. (oC) Clcvcland Opcn CuP:

Autoignition tcmp. (oC):

Freczlng tcnrp. (oC):

Vapor dcnsity (air = l):
Vapor prcssurc (nrbar at 25" C):

Explosion linrits (conccntration 9i v/v)
U ppcr:
Lou'cr:

Molccular wcight:

Colorless to palc yellow
Characteristic pungent

Yery low; Reacts to liberate COz

r.l I

25r
t35
t27
149

27'1
t,l

6.0
0.03

9.5
0.9

174.7

135

t21
t4l
2't7

<t5
6.0
0.03

9.5
0.9

t74.2

r35
t27
142
277

<E
6.0
0.03

9.5
0.9

114.7

t.2I L2l
250 246

l**RtcAN
INDUSTRIAL
HYGIENE
ASSOCIATION

HYCIENIC GUIDE SERIE,S

TOLUENE DIISOCYANATE
(TDl, Tolylene Diisocyanate)

NCO
NCO

CAS Registry Numbers:
100Y0 2,4 lsomer - 584-84-9 (Beniene, 2,4-diisocyanate-'l-me.thyl)
100Y0 e,S tsomer - 91-08-7 (Benzene, 1,3-diisocyanate-2-methyl)
g0% Z,ti;Zaoh 2,6 Mixture - ebqzt -62-5 (Benzene, t -9-qiisocyanato methy!)
6E% Z',qiS1o6e,O f*ixture - 26471-62-5 (Benzene, 1-3-diisocyanato methyI)

$lgnif lcant PhYslcal ProPerties

'tr-lll is a liquid at room remperature with a sharp pungent odor. The t$o commonly used isomers are 2,4-toluene

diisocyanare and 2.6-roluenc diisocyanatc. colnnrercialll'availahle in the follouing three ratios: 10096 2'4; E09i

2.4:2}ori,2.6l 6i9i, 2,4:35ri't 2,6. l-hc 8U:209i nrixture of the 2.4:2,6 isomers represents orer 95fr of the industrial

usagc, Thc toxicological propcrries of the two isomers arc qualitatively e quivalent. hou'ever, the irritaiing eff ect

a ppcars sli ghtlS' st ronS,cr r'r'it h thc 2,{r-isonrer'(r'

TDI lsomer Ratio - 2,4:2,6

100:0 80:20 65:35

Liquid Liquid Liquid

c-{



Vapor Pressure vs Temperature lor Toluene DllsocyanaleA

Vapor Pressure

Crtncc ntration o[ saturated
vap(Irs at cquilibrium

tr*i*rutrrc with the airH

Temperature oC mbar

3.33 ' l0 3

2.13 * l0 2

2.26 * l0-r
4.92

mg/ m ppm

2-1 3.1

t42 19.6

r3?0 189

25800 3560

0
20
50

r00

mmHg

2.5*103
1.6 * l0-?

1.7 , tO-r

3.7

AApplies for the three commercially available product ratios'tu)

tsThis is the maximum theoretical concentration that could be achieved only in a

closed system.

Hygienlc Standards (lor 2,4-Toluene Diitocya-
nate)

A. WORTOIY EXPOSURE CONCENTRATIONS:

Time-*eighted average (TWA) concentra-

tion (8 hours):

ACCIH(3t 0.005 ppm (0.04 mg/m3)
- OS H A (see ceiling concentration)

B. S Honr'-r En Nl ExPosuRE LIM 1l (s1'EL):

ACCIH 0.02 ppm (0'14 mg/ m3)

C. CIII.IXC CONCENTRATION:

OSHA 0.02 ppm 10.14 mgl ms)

D. I I\.I M EDIA.I-E LE I HAL COT{CENI RAI.IONS:

lmmediately dangerous to lilc or health

tIDLH) - l0 ppm 171 mg7 m3)r{)

Torlc Properties

ln hurnans, TDI is an irritant causing inflamma-
tion and occasional sensitization of the skin or

respiratory tract and lacrimation, smarting. burn-
ing, anrt prickling sensation lo the-e)'e' The major

efiect is on the respiratory tract.(5-rtl

A. t NIIALA'I ION: lnhalation of vapors can pro-

ducc scvcre irritation of the mucous mem-

branes in the respiratory tract, ,'.f. nose'

throat and lungs. Exposure of humans to

concentrations greater than 0.02 ppm may

cause effects characterized by breathless-

ness. chest discomfort or tightness, and a

reduction in Iung function' One scienti[ic
study of workers in a TDI manufacturing
plant has rcportcd that certain workers
exposed to higher levels of 1'Dl had larger

declines in lung function (over lhe five-year

period of the study) than other workers
r*ho expericnced lower exposures to TDl.
The workers exhibiting the larger declines,

however, may have experienced excursions

above thc 0.02 ppm level.{'r} These effects

Thc Commitrcc wirhcs to rclnowlcdgc l(rrroll S' Booth for tht
prtperrtion of this Hygicnic Guidc,

can be immediatc or delayed depending

upon the dosc and an individual\ tole rancc

of thc chcmicat. Exposurts to high concen-

trations, such as might occur during a spill
or accidental rclcuse ol vapors many timcs

the TLV, ma) causc in itation o[ the trachca

and larynx and scvere coughing spasms

within minutes. Hrgh cxpr-rsures may llso
Icad to bronchitis, bronchial spasm and/ or
pul nronary edema.tu'"'t''

Another type of responsc to TDI is sensiti-

zation which can occur in a small percent-

agc of thc worhforcc. 'l'his hypcrsensitive
reaction does not usualty occur on initial
cxposure but can deuulop within thc first
fen months of employmtnt. Sensitization

may occur after a high singlc dose front a

spill or other accidcntal exposurc' lt can

also occurfrom rcpeated overexposure. An
asthmatic responsE and respiratory distress

can occur uihen a sensitized individual is

subrcqucntly cxpised to lcrcls wetl bclow

the TLV. The mechanisnt for this response

is thc subject o[ onguing resrarchi there is,

hou'evcr, evidenct of an allergic or immuno-
logic response in sonlc cases, Thcre havc

also been some rePorts in the literature link-
ing the dcvelopment of hypcrsensitivity pneu-

monitis with txposure to 1'Dl.(15' T'hcrc is

also evidence o[ cross'scnsitization from
one isocyanate to anolhcr u'hereby an indi-
vidual could dcvclop a sensitivity to 1'Dl
and then react upon L*potut* to trlDt-(r6'r?t

Once a person has hectlntc sensitized to iso-

cyanates, the indiVidual must be re-

stricted [rom areas where any isocyanales are

be ing used. There is one study which docu-

*.ni, the lors of l'Dl hyperse nsitization'{tE'

B. Srtx corrAcl': Skin irritation can resuh

from contact with f'Dl. Prolongcd contact

with the skin will caust rudotss' swelling

and blistcring and, if such contact is rcpcated'

will produce a ,.".r* irritation.lzt Animal
rxpe riments indicatc that skin scnsitization



may also result.(ts)When TDI was applied
to the skin of animals in doses as high as
16,000 milligrums per kilogram of body
weight, severe local irritation was observcd.
However, none o[ the animals died.t$] In
other animal studies high doses of TDI
injected under the skin caused no observ-
able sysremic ef[ects.(!] Repeared application
of the material to the skin of man and ani-
mals may cause sensitization in ccrtain indi-
viduals, making rhem more than normally
susceptible to effecrs from lower doses.'?"'
One study reported thar topical treatmenr
of guinea pigs with TDI caused respiratory
tract hl pcrsensitivity.(rs)

C. EYE coN't'A('T: Application of TDI to the
e1,es ol'rabbits produccd marked irritarion
of the e1'elids and mild damage olrhe cornea
unless the eves were promprly and thor-
oughly flushed with u,ater.(t') In human
e.\posures. TDI contact with eyes causes
pain. modrrate to severc irritation. and can
produce corneal injury.

D. lxcrslror: The LDso (oral) for rars is 5g00
milligranrs per kilogram of borl;- weight;
this LDso indicares low oral toxiciry. Autopsy
of the animals shou'ed injurl,to the stomach
Iining and possible effecrs on the liver. Sub-
acute testing involring repcated oral doses
indicatcd thc possibilitv ol cumulatil,e effects
on the stomach and lir.er. Ten daily doses of
I500 milligrams of TDI per kilogram of
bodl ueight caused 509c of the rars to die."',

E. CencrsooENtcn'y polEliTtAL: Resulrs
from life rimc inhalation srudies in rats and
mice indicated rhar TDI did nor presenr a
carcinogenic risk.'!r' The Narional Toxicol-
ogy Program (NTP) of the U.S. Health and
H uman Serlices Department has completed
a carcinogenesis bioassay on TDI and
observed increased incidence of tumors in
rats through oral administration.(tl Ho*-
rver! a final report has not been issued. A
critique of these tu'o studies discusses the
significance of the conflicring results.t4'

I

lndustrial Hygiene Practice

A. INDUS-l RIAI- USES:TDI is thc principal iso-
c)'anate uscd for the manufacturinB of flex-
ible polyurethane foams. The foams are

' uscd in thc I'urniture industry as cushioning,
mattrr'sses. ctc., in the automotive industry

i fls seating. padding, etc., in the appliance
industry as insulation, and for man5, other
applications. TDI is also used in rhe manu-

' facturlng of polyurethanc coarings, adhe-
sil'cs and elastomers. The elastomers arc
abrasion and solvent rcsistant and are uscd

: for films and linings, in abrasive uheels and
other mechanical ite ms.('n'TDI is frequently
sold as a pre-pol,vmer in which part or most

I of the isocyanate is "blocked" by reaction

with a polyol or orher active h1'drogen-
containing material. The pre-polymers or
adduct resins can vary wide ly in their mono-
meric or unreacted isocyanate content.(:l{r
The potential health hazard depends pri-
marily on the application, not ofl the mono-
meric isocyanate content.

E VALU ATIOIi OF EX POSI.IRE:

l. .Sensorl. Retognition; Odor threshold is

reported to be 0.4 ppm.(t) 0.1 ppm has
been identified as the human threshold
for eye and nose irriration.it)

2. Air Sampling and lnal_r'sis.' There are
several methods available for monitor-
ing TDI vapors. The National lnsriture
lor Occupational Safety and Health
Method lio. P&CAM 14l(r5) is based
on the "Marcali" methodtzs)rvhere air is
bubbled through an acid medium which
hydrolyzes the isocyanare to rhe amine.
followe d by diazotization and coupling
wirh N-{ l-naphthyl)-erhl,lenediamine
and measurcmenr of the color inrensity
at 550 millimicrons. Aromarlc amines
interfe re to give high values. This method
is not specific for TDI.
A high pressure liquid chromarography
method based on nirroreagent 1 N4-nitro-
benzl'l-N-n-prop1'lamine) conuerrs the
isocl'anatcs to stable urca drrivatires
for separation and quantificarion.t!?)
Samples can be collected b5, bubbling
air through a roluene solution of nitro-
reagent or b1'absorption on nirroreage nr
coated glass fiber filters. This method is
capable of measuring isoc.r'anate levets
equivalenr to 0.2 ppb in a 20 litcr air
sample. This mcthod is specific for TDI
and amines do not normally inte rfere.
Continuous isocl'anate monitors based
on chemicalt.v impregnated rapes which
are SenSitive to isocyanate vapors are
availab[e.(zs] Other analytical methods
for monitoring isocyanate v3poy5 x16
also available.{H'

3, Clinirul Monitoring; A method has
been develope d ro derect TDI antibodies
in workers clinically "sensirir,e" to
TDt.(J0.31)

Hnznnos AND THETR RECoMMEI\IDED
COT.iTROL:

l. Inhalaion: E.xposures to TDI during
normal handling must be mainrained
below the T LV of 0.005 ppm TWA; 0.02
ppm STEL. Thereforc, rhe use of local
exhaust ventilarion is required forthose
areas where e.rposures are anticipated,
e.g. unloading srations, mixing vcssels.
pouring station$ and wastc disposal
areas. Additionally, in view o[ the sen-
sitizing properries of the isocl,anates, it

B.

ilt.

C.
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is advisable to kcep levels as low as

possible to reduce the risk o[ inadver-
tent exposurcs of other plant personnel
not dircctly involved with isocyanate
operations. Periodic monitoring of the
workplace should be conducted to insure

that the TLY is not being e.'cceeded. Air
supplied or'seIf-contained respirators
are recommcnded for concentrations
exceeding theT LV. The detectable odor
of isocvanates is greater than the TLV;
therefore. reliance on the sense of smell
does not provide a good warning that
isocyanates are present.

Skin Contort: All contact with liquid,
vapors, or mist containin*s TDI should
be avoided. Chemical resistant gloves
( polyvinyl alcohol, natural rubber)
should always be worn to prevent con-
tact. Safety shouers should be located
in close proximitl' to operations using
TDI.
Eye Contact.' Sincc TDI is a severe eye

irritant, liquid chemical goggles or a

full-face shield is recommended when
working *ith the liquid rr here there is a

potent ial fo r a splash. Eye u'ash stations
should bc located in close proximity to
TDI operations.

lngestion: Ani nral experi ments ind icatc
that the oral to.ticity of TDI is not high.

Fire and Explosion: TDI is classificd as

a Class IIIB combustible material by

the National Fire Protcction Associa-
tion (IiFFA)Grl nomenclature. Although
these chemicals do not pose an unrea-
sonable fire risk, they will burn during a

fire. Under thcse conditions, high con-

ccntrations of isocyanate Yapors, car-
bon monoxide. oxides of nitrogen' and

traccs of hydrogen cyanide will be gen-

cratcd. Dccomposition will occur at

temperatures above 525o F. Fire fight-
ers should wear self+ontained breath-
ing apparatus in addition to Protec-
tive clothing, including rubber coats,

boots, gloves. and helmct. lsocyanate

fires can be extinguished with water

$pray for large lircs. Foam, carbon

dioxide or dry chemical cxtinguishers
can also be used. Sodium carbonate

and bicarbonare base txtinguishers are

not recommended bccausc of their reac-

tivity r#ith isocyanates.(s)

Chemical Reactivit1': lsocyanates are

reactive with compounds containing
active h1'drogen e.8. water' ammonla'
amines and alcohols. Strong bases' such

as tcrtiary amines, caustic soda and

potash can catatyze th€ rcaction with

these comPounds as well as Produce
other sidc reactions and result in an

uncontrolled polymerization' The heat

and products Ecnerated from this rcac-

tion can result in a pressurl build-up in
closed containers sufficient to rupture
thc vessel. lsocyanates react slowly with
water to Iiberate carbon dioxide gas

lCOr) but under confined conditions or
in closed containers, explosivc rupture

ofthe vessel has occurred. lf*atercon-
tamination of isocyanates is suspected.

do not reseal the container or vessel'

7. Chenrical Spif/sr Contain spill with

absorbent material. React u'ith liquid
decontaminant solution for at least I0

minutes. Collect material in an open

container and completely react with
additional decontaminant.t" Air sup-

plied or SCBA respiratory protection

should be worn *hile cleaning-up sprlls.

Liquid Decontaminant Solutions

809i: \\'arer 90-94% Water

20r,i Non-lonic 4-8?6 Ammonium
Surfactant Hydroxide

l-2ft Dctergent

E. H'oile Disposal: Waste material musl

be incincratcd or disposed o[ in accor-
dance *ith R.CRA.(it4t'l'DI is listed as a

hazardous u'aste (No- U-:2-1) undcr

Scction 261.33(0. Reacted solid uastc
generated from decontaminating a spill
is classilicd as a hazardous waste under

Section 261 .3(cX2).
9, Emptr Drums: All empty isocyanate

drums should be decontaminated be-

fore disposal.e' lSee RCRA) Scction

261 .?( b)( I ).

iledical lnlormation

A. EltencrxcY TREATMEi\T; In the event a

person is e.rhibiting symptoms of isocya-

nate overexposure (e.g. Iabored breathing.
coughing, chcst tightness), he should bc

moved irnmediately away from any further
isocyanate exposure. If breathing has

stopped, administer artificial respiration
immediatcly. lf breathing is labored, oxy'
gen can be administered by a trained per-

son. Medical personnel should be contacted
immediately.

lf TDI comes in contact with the cycs, {lush
with copious amounts of water to prEvcnt

damage to the eye tissue . Medical personnel

should be €ontacted. After contact from a

major spill or whole-body exposurc. remove

contaminated clothingand shocs 3nd 5hsl cr

thoroughll'with water. lsocyanatcs can be

rcmoved with a clean cloth and rubbing
alcohol, followed by soap and water. Onc

suBgestion is to usc.'tincture of gretn soap-,
a detergent containing isopropyl alcohol

5.
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and commonly used in hospitals for gcrmi-
cidal washing. For minorskin conlacl, rcntovs
thc isocyanatc inrmr-'diatcly with a cloth,
isopropyl alcuhol or even po!1'propylcnc
glycol, and l'ollow with soap and *'atcr. lso-
cyanatcs can cause a temporary discolora-
tion o[ thr-' skin which is not considered
harmful. Howcver, if irritation, rcdness, or
swclling occurs, mcdical attcntions should
be obtained. All cmcrgcncy cases should bc

sedn by a physician.

B. Mf DtC',ct. stf RvEll.l.Ai'iCE: Pcrsonncl u'lto
r+'ill work with isocyanates should havs a

conrplctr prc-cmploymcnt anrJ periodic rncd-

icat exa mi na I ions-(ur A p u lntonary l'u ttct ion
test is useful in dr"'termlning detrimcntal
eflects from ovcrcxposurc to isocyanatcs. lt
is rccomme nded that such a test be adminis-
tercd bel'ore enrployment to establish a

baseline , and thcn followcd routinely. Test$

after a major exposure also ntay aid in
determining thu extent of any lung impuir-
ment, lr is also strongly rrconrntcnded that
any worker uith a mcdical historl'of chronic
respiralory disease. asthntatic or bronchial
attacks, or indicatiorrs o[ alltrgic rcsponses

not handlc or work with isocyanates. If any
worker develops chronic respiratory dis-
tress when working around isocyanalcs, he

or she shr-ruld bc rcmovcd from exposure
and cxamincd b5'a physician. lf a scnsitivity
to isocyanates has dcvclopcd, no furthcr
exposurc to isocyanate can bc pcrnlittcd.
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VORANATE T-80 Toluene Diisocyanates

VORANATE* T-80 Type I Toluene Diisocya-
nate and VORANATE 180 Type ll Toluene
Diisocyanate are two members of a family
of quaiity isocyanate products manufac-
tured and marketed by The Dow Chemical
Company. These products are a mixture of
the 2,4- and 2,G-isomers of toluene
diisocyanate (TDl) in a ratio, by weight, of
B0 to 20 percent, Type I is a low-acidity
grade and Type ll is a high-acidity grade,
Both products are produced in accord-
ance with exacting standards of quality
and product purity.

VORANATE T-80 Toluene Diisocyanates
are widely used in a variety of industrial
applications, including the production of
flexible polyurethane foams for use in furni-
ture, bedding, and automotive applica-
tions. They are also widely used in the
production of elastomers, coatings, adhe-
sives, semi-flexible foams, and carpet un-
derlayment and backing.

A second group of quality isocyanate prod-
ucts _- VORANAIE Specialty lsocyanates

- is manufactured and marketed by The
Dow Chemical Company, primarily for use
in the production of "rigid" polyurethane
foams, which are used by the home appli-
ance industry to insulate refrigerators,
freezers, and water heaters. These mate-
rials are also widely used in such rigid foam
applications and products as rigid foam

*Trademark of The Dow Chemical Company

insulation, "spray up" or "spray on" foarn
insulation, wood simulation products, and
various other structural items. VOBANATE
Specialty lsocyanates are discussed in de-
tail in the Dow bulletin, Safe Handling and
Slorage of VORANATE Specialty lsocya-
nates (Form No. 109-546-82), coples of
which are available upon request from any
Dow sales office or The Dow Chemical
Company, Plastics Group, 2040 Willard H,
Dow Center, Midland, Ml 48674.

VORANATE T-80 Toluene Diisocyanates
are hazardous materials which must be
handled and stored only by knowledge-
able and experienced personnel who are
thoroughly familiar with the hazards as-
sociated with their shipment, storage, dis-
tribution, and use.

The purpose of this booklet is to inform
customers of the hazards associated with
VORANATE T-80 Toluene Diisocyanates -particularly the hazards of inhaling TDI
vapors and the possible explosive rupture
of restricted lines and vessels caused
by product contamination and the sub-
sequent formation of carbon dioxide gas

- and to outline in detail those practices
and procedures which have been de-
veloped to assist in their safe storage and
handling ln short: "Chemicals in any form
can be safely stored, handled, or used if
the physical, chemical, and hazardous
properties are fully understood and the
necessary precautions, including the use
of proper safeguards and personal protec-
tive equipment, are observed,",

'Quoted from a publication of the Chemical
Manufacturers Association.

WAHNING

VORANATE T-80 Toluene Diisocyanates
are hazardous materials which must be
handled, used, and stored with extreme
care and in strict compliance with the
safety recommendations and precautions
outlined on the product label and de-
scribed in this booklet.

Note: The recommendations contained in
this booklet are based on the resuits of
numerous tests and on actual experiences
in the fieid, and are believed to be accurate
and reliable. However, since the specific
circumstances associated with a cus-
tomer's use of VORANATE 180 Toluene
Diisocyanates are unknown to The Dow
Chemical Company and are beyond its
control, the company cannot guarantee
that adherence to these recommendations
will insure absolute safety. lnquiries about
specific operations and procedures or
about matters relating to the safe use, han-
dling, and storage of VOBANATE T-80
Toluene Diisocyanates may be addressed
to The Dow Chemical Company, Plastics
Group, 2040 Willard H. Dow Center,
Midland, Ml 48674.
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Properties

Table 1 - Typical Physicatr Properties:
VOHANATE T-80 Toluene Diisoeyanates

Propertiesr ,, i', ,

Physical Form....

Odor

Density (@ eO*C;, lbs/gal

Specific Gravity (25"C/25"C)

Boiling Point at 10 mm Hg

at 760 mm Hg

Viscosity @ 77"F (25S) cst . .

Freezing Point

Flash Point

ClevelandOpenCup . :...
Pensky-Martens Closed Cup

Tag Open Cup

Fire Point

Cleveland Open Cup

Refractive Index @ 77"F (25"C)

Specific Heat, Btuilb, oF

Specific Heat, cal/gram, oC

Heat of Evaporation

@ 250'F (121"C)

@ 355.F (197r)
Decomposition Te mperatu re

Vapor Density (Air = t) . ..
Vapor Pressure @ 77"F (25f), mm Hg

Values

174.2

Colorless to Pale

Yellow Liquid
Very $harp ano runl;nt

1.22

249"F (120"C)

492.F (250.C)

2.5

57.F (14"C)

270'F{132t)
260'F (127"C)

270.F(132r)

295.F{146"CF

1.5662

0.35 @ 68"F

0.4I @ 212"F

0.35 @ 20'C
0.41 @ 100t

Btuilb cal/g
131 73

121 67

530'F (2S7rc)

6.0

0.01

'Typical properties; not to be construed as specifications.

'Results of small scale tests are not intended to reflect behavior of this or any other material
under actual fire conditions.



Table 2 - Specifications: VOHANATE T-80
Toluene Diisocyanates

Properties

Assay (v$t%TDl) min .....
Acidiry (vvt % HCI) Iimits
Hydrolyzable Chloride

(v'rt %) Iimits
lbtal Clrloride (wt %) max
Color (APHA) max .

lsomer Content,
o/o 2,4lsomer
'/" 2,6 lsomer

l}pe I

LowAcidity
Grade

99.5
0.0010-0.0040

0.0015-{1.0070
0.06
25

Tfpe ll
High Acidily

Grade

99.5
0.0070-0.0120

01007.0'0.0150
,, ,0r0I
i , ,25'

'r:.ir:

,?9-81

I9-2'l
7g-81
1g-21

Method of analysis for data isASTM D1638-70. Copies of ASTM D1638-70 can be obtained from theAmerican SocietyforTesting and

Materials, 1916 Race Street, Philadelphia, PA 19103.

Figure 'l - Density vs. Temperature of VORANATE T-80 TDI
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Figure 2 - Viscosity vs. Temperature of VOHANATE T-80 TDI
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Handling Precautions

VOHANATE T.8O
Toluene Diisocyanates
To minimize the hazards associated with
their use and to insure product quality,

VORANATE T-80 Toluene Drisocyanates
should be handled and stored only by
knowledgeable and experienced person-
nel. Extreme care rnust be exercised to
avoid exposing the products to water, heat,

strong bases, and arnines or other active
hydrogen-containing compounds, all of
which are among the most comr-non
sources of product contamination - a con-
dition which can result ln the explosive rup-
ture of restricted lines and vessels due to
the subsequent formation of carbon
dioxide gas. Extreme care must also be
exercised to minimize the hazards of fire
and accidental spills - conditions which
can release potentially harmful concen-
trations of isocyanate vapors. lt is essen-
tial, therefore, before handling, using, or
storing VORANATE T-80 Toluene Diiso-
cyanates, that all personnel carefully read
and understand each of the safety recom-
mendations and precautions described in

this booklet

Moisture Control
The most common contaminant of isocya-
nates, and one of the more hazardous, is
water, which, at room temperature, reacts
readily with isocyanates to form both an
insoluble urea compound and carbon diox-
ide. This insoluble urea derivative will be
deposited on the surfaces of the equip-
ment in which it is formed. Should lines
and orifices become plugged, thus closing
or restricting the vessel, liberated carbon
dioxide could present an extreme pressure
hazard. ln short, the presence of water or
large amounts of moisture can produce
sufficient carbon dioxide to rupture the
container. Even small quantities of water
can cause significant problems. For exam-
ple, at standard temperature and pressure,
as little as 1 lb (0.454 kg) of water can
release as much as 21 cu ft (0,6 cu meter)
of CO2.

Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

e Do not tightly close vessels containing
isocyanate if the product has been, or
is suspected of having been, contami-
nated with water.

r To protect VORANATE T-80 Toluene
Diisocyanates from atmospheric mois-
ture, use a dry, -40'F (-40'C) dew
point, inert gas pad. Dry air with the
same dew point may also be used. How-
ever, nitrogen is preferred.

r Carefully clean equipment or containers
to be used for isocyanates; then purge
with a dry gas before using The purge
gas, in addition to being moisture-free,
must also be free of oil and rust. Filter
traps in the dry gas lines are recom-
mended forthe removalof rust particles.

r For small installations, manifold cylin-
ders of dry nitrogen arranged into banks
may be adequate. Larger installations,
however, may call for a nitrogen genera-
tor, a compressed air system, or a tie-in
to existing plant gas systems. lf a plant
air system is used, purification equip-
ment, such as oil traps, a bauxite ab-
sorber to keep oil out of the drying beds,
and an air dryer, should be installed be-
tween the compressor and the isocya-
nate system. Also, a final filter should be
fitted just in front of the isocyanate sys-
tem. Stainless steel pipe or tubing
should be used between the filter and
the system.

o lnstrumentation for detecting the failure
of the drying equipment for the purge
gas is recommended when large quan-
tities of isocyanate are handled and
stored, Several moisture-detecting in-
struments are commercially available
and may be readily obtained from man-
ufacturers and suppliers listed on
pages 33-36.

r When lines leading to and from storage
tanks are not in use, they should be
tightly plugged or capped This will pre-
vent moisture from coming in contact
with residual isocyanate left in the lines.
Also, all flexible connection lines should
be rinsed with methylene chloride or
another suitable solvent.l These fittings
should be dried and stored in a dry
place. A plastic bag containing a desic-
cant, such as silica gel, makes a con-
venient, portable dry place for storing
such items,

rMost solvents possess hazardous properties
and should be used with care. Also, be sure
to read and follow all label directions and
precautions



Temperature Control
ldeally, VORANATE T-80 Toluene Diiso-
cyanates should be stored at temperatures
between 65'F (18"C) and 105"F (40"C). This
may be accomplished by equipping the
storage tank with either a heat exchanger
installed in the storage tank recycle line
or an external plate coil mounted on the
outside of the tank. ln addition, storage
tanks should be insulated or otherwise pro-
tected from ambient weather conditions.
Prolonged storage of VOHANATE T-80
Toluene Diisocyanates at higher tempera-
tures may cause the percent NCO (i.e.,
isocyanate) and viscosity to vary from
product specifications.

Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

Before usrng VORANATE T-80 Toluene
Diisocyanates that have been stored in

tanks or drums for a lengthy period,
warm, mix thoroughly, and inspect the
products to be sure that no solids are
present. WARNING: Do not breathe
vapor. Vapor is extremely irritating if in-
haled. See the "Toxicity" and "Health

Hazards" sections under "lndustrial
Hygiene" on pages 17 and 18.

lf a storage tank is to be equipped with
an external plate coil, be sure it is
mounted on the exterior of the tank. This

will not only eliminate the possibility of
contamination of the isocyanate by a
water leak in the heating coils, but will
also minimize the possibility of localized
overheating.

lf TDI should freeze - the freeze point
is approximately 57'F (14'C) - the 2,4-
and 2,G-isomers may separate. lf this oc-
curs, the TDI should be warmed to a
maximum temperature of 95"F (35"C)
and thoroughly mixed. Do nof heat TDI
above 105"F (40"C) as discoloration and
dimerization may occur, Also, at temper-
atures above 212-248"F (100-120'C) fDl
will trimerize in an exothermic reaction
to form isocyanurates. This reaction may
furnish enough heat (i.e., greater than
347"F [175'C]) to cause the formation of

carbodiimides and the subsequent for-
mation of carbon dioxide. This second
reaction may create a pressure hazard
in a closed or restricted vessel.

r During the winter, drum deliveries may
arrive in a solid state. lf this occurs, the
TDI can be readily liquefied by heating
the product to a maximum temperature
of 95"F (35'C). Be sure that the liquefied
TDI is thoroughly mixed before use. Also,
do nol use partially melted material.
Since the 2,4-isomer melts at a higher
temperature than the 2,6-isomer, the
supernatant liquid in contact with the
crystals will have a higher 2,6-isomer
content than the completely liquid prod-
uct, Also, since the 2,6-isomer reacts
more slowly with compounds having an
active hydrogen than does the 2,4-
rsomer, the supernatant liquid will have
a slower reaction rate than the material
as a whole. This could cause serious
processi ng difficulties.

Contamination by
Strong Bases
The presence of strong bases - even in
small amounts - can cause any isocya-
nate to react with itself to form isocyanu-
rates and carbodiimides. The carbodiimide
formation is accompanied by the liberation
of carbon dioxide, which may present a
pressure hazard.

Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

r Avoid any contact between isocyanates
and strong bases, such as sodium and
potassium hydroxide or alkoxides. Such
compounds catalyze the rapid formation
of isocyanurates and carbodiimides.
Normally, the trimerization reaction oc-
curs first, furnishing heat to cause the
carbodiimide reaction. This second
reaction liberates carbon dioxide and
forms a hard solid or foam which can
only be removed from the vessel or line
by mechanical means. WARNING: The
liberation of carbon dioxicle in a tightly
closed or restricted vessel may result in
an explosive rupture.

r A likely source of contamination by
strong bases is from industrial cleaning.
Do nof use, or permit the use of , sodium
or potassium hydroxide or other strong
bases in cleaning lines or vessels.

Gontamination by Amines
and Other Active
Hydrogen-Containing
Gompounds
The primary dangers of contamination by
amines and other active hydrogen-contain-
ing compounds are product contamination
and the liberation of heat.

Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

r Avoid contamination of VORANATE T-80

Toluene Diisocyanates by such com-
pounds as alcohols, glycols, phenols,
amines, amides, and acid anhydrides.
Such compounds will react readily with
isocyanates to form their corresponding
addition products. Although reactions
caused by contamination from amines
or other active hydrogen-containing
compounds do not release a gas, they
do release considerable quantities of
heat, which could ultimately lead to the
homopolymerization of the isocyanate to
carbodiimides, with a concurrent re-
lease of carbon dioxide. Contamination
by heavy metal salts can also cause
homopolymerization and should there-
fore be avoided. (See below)

r ln the event of gross contamination, the
exothermic reaction could raise the tem-
perature of the mixture above 212-248'F
('100-120'C). This could result in the sec-
ondary reaction of trimerization - an
exothermic reaction which, in turn, could
raise the temperature of the mixture
above 347"F (175"C). At this tempera-
ture, another secondary reaction - the
homopolymerization of the isocyanate to
carbodiimides - can occur, with a con-
current release of carbon dioxide.
Finally, the release of quantities of car-
bon dioxide - especially in a closed or
restricted vessel - could lead to an ex-
plosive rupture.

o



t Fire Hazards
VOBANATE T-80 Toluene Diisocyanates
have been classifled as Class lll B com-
bustible materials by the National Fire Pro-
tection Association. (Depending on the
method used, the flash point of TDI is be-
tween 260 and 270'F [126-132'C]. The
flammability limits in air are 0.9 to 9.5 per-
cent,) ln short, VORANAfE T-80 Toluene
Diisocyanates will burn in the presence of
an existing fire or high heat source and
adequate oxygen. The low volatility of
isocyanates minimizes the potential
hazard of explosion; however, under fire
conditions in which a large concentration
of isocyanate vapor is generated, explo-
sive limits could be attained and an explo-
sion could occur.

Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

r ln the event of an isocyanate fire, use a
carbon dioxide or dry chemical extin-
guisher. For fires covering large areas,
use a protein foam, Halon 1211 polymer,

or water spray. When spraying water, be
careful not to disperse any leaked or
spilled isocyanate. Also, once the fire ls
out, any leaked or spilled isocyanate
should be promptly contained and
cleaned up See "Spills and Leaks (Con-
tainment and Cleanup)."

r Personnel engaged in fighting isocya-
nate fires must be protected against
nitrogen dioxide vapors as well as iso-
cyanate fumes. Fire fighters should wear
an approvedi positive-pressure, self-
contained breathing apparatus and fire-
resistant clothing, footwear, and gloves.

Spills and Leaks
(Containment and
Cleanup)
Spills and leaks of VORANATET-S0Toiuene
Diisocyanates should be contained by dik-
ing, if necessary, and cleaned up only by
properly trained and equipped personnel.
All others should promptly leave the con-
taminated area. Protective equipment
should include appropriate respiratory pro-
tective devices (e.9., a positive-pressure,
self-contained breathing apparatus) and
impervious clothing, footwear, and gloves.
ln addition, all work areas should be
equipped with safety showers and eye
baths in good working order, Any isocya-
nate or other chemical accidentally spilled
or leaked onto the skin should be quickly
washed off. Also, an approvedl respiratory
protective device must be worn whenever
there is any possibility of exposure to con-
centrations of vapors of TD|-based Spe-
cialty lsocyanates exceeding 0.02 ppm
(OJ4/mg/cu m) A positive-pressure, air-
supplied, or self-contained breathing ap-
paratus, equipped with a full facepiece,
hood, or helmet, is recommended. See
"Respirator Selection Guide" on page 17.

(Note: Purchasers of VORANATE T-80
Toluene Diisocyanates automatically re-
ceive current Material Safety Data Sheets,
which contain information about safe "spill
and leak" handling procedures.)

'The authority for approving or certifying res-
piratory protective devices is held jointly by the
National lnstitute for Occupational Safety and
Health (NIOSH) and the Mine Safety and Health
Administration (MSHA). For current information
on the status of approvais for respiratory protec-
tive devices, contact any of the manufacturers
or suppliers listed on pages 39-41 or write to
the National lnstitute for Occupational Safety
and Health,944 Chestnut Ridge Road, Morgan-
town, WV 26505 (phone: 304-291-4126).

Minor and Major Spills
ln considering spills, it is useful to distin-
guish between minor incidents, such as
may occur in a laboratory or workshop reg-
ularly handling isocyanates, and major
spills, involving, for example, a railcar, stor-
age tank, or bulk road tanker. The most
important criterlon for distinguishing be-
tween them is the ability of personnel on
the scene to deal with the occurrence,
rather than the actual scale of the incident.
Hence, a minor spill is defined as one
which can be dealt with using existing
facilities, while a major spill is one that
necessitates summoning outside assist-
ance from, for example, the supplier, the
police, fire services, or other emergency
response personnel. lt is important to re-
member, however, that even mrnor spills
are potentially as hazardous as major
spills, especially if they are not handled
with care.

Drivers of tank trucks containing
VORANATE T-80 Toluene Diisocyanates
carry an "Emergency Response lnforma-
tion Sheet," which contains information on
the safe handling of spills and leaks. ln the
event of a major spill, or for advice and/or
assistance in containing and cleaning up
spills and leaks of any size, call
CH EMTR EC (phone: 800-424-9300) orThe
Dow Chemical Company Distribution
Emergency/Response Center in Freeport,
TX (phone: 409-238-2112), or Midland, Ml
(phone: 517-636-4400). You may callthese
numbers at any time - day or night. See
"Major Spills," page 11,

VORANATE T-80
Safe Handling and Storage



Minor Spills and Leaks

Method l: Using an Absorbent Material

All spills and leaks should be contained
immediately to prevent further contamina-
tion of the surrounding area.

Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

o Ventilate the contaminated area. Open
all doors and windows. To avoid inhaling
vapors of either the isocyanate or the
decontaminants used, workers should
wear appropriate respiratory protective
devices; e.9., a positive-pressure,
self-contained breathing apparatus
See "Respirator Selection Guide' on
page 17.

r lf the source of the leak is a damaged
or leaking drum, it should be
immediately moved outdoors or to an
isolated, well-ventilated area and the
contents carefully transferred to other
suitable, leak-free containers. The dam-
aged drum or container should be de-
contaminated as recommended on
page 13. Also, the new container should
be carefully checked to ensure that at-
mospheric moisture does not cause
overpressurization. Leaking stationary
containers should be temporarily
patched, emptied, and thoroughly de-
contaminated. Permanent repairs can
then be made.

o Completely cover the leak or spill with
an absorbent material, such as sawdust,
vermiculite, an all-purpose commercial
oil absorbent, or sand. Use an amount
greater than is estimated to be neces-
sary to absorb the isocyanate.

Carefully shovel the absorbent/isocya-
nate mixture into an open-top steel
container; cover but do nol make pres-
sure tight, Remove to a safe disposal
site, away from the operating area, for
neutralization.

Soak the mlxture in the container with a
solution of 5 percent ammonia in water
and allow it to stand undisturbed for at
least 48 hours. WARNING: Consider-
able heat, which could cause ignition,
may be generated when the aqueous
ammonia solution is first applied. After
standing for 48 hours, however, the drum
may be closed (though not pressure
tight) and properly disposed of. See
"Disposal" on page 13. To limit the
amount of heat generated during the
neutrallzation process, soak small quan-
tities of the absorbent/isocyanate mix-

ture in separate containers.

lmmediately after shoveling the absor-
bent/isocyanate mixture from the floor,

complete the decontamination by mop-
ping the floor using a water/ammonia
solution wlth .l -2% added detergent. Be

sure the area is well ventilated both dur-
ing and after cleanup.

Carefully test the atmosphere for re-

sidual isocyanate vapor, lnstruments de-
signed for TDI monitoring are available
from several firms. See "VAPOR DETEC-
TORS" in 'Appendix A - Equipment
Manufacturers and Suppliers: Bulk Han-

dling and Storage Equipment," page 38.

When safe working conditions have
been reestablished, remove and decon-
taminate protective and return to normal
operation.

Method ll: Using a Premixed lsocyanate
Neutralizer

The following is an effective alternative
method for handling spills and leaks. All
leaks and spills should be contained and
imrnediately "neutralized" to prevent further
contamination of the surrounding area.

Read and lollow carefully each of the
safety recommendations and precau-
tions listed below:

r Always have a sufficient quantity of pre-
mixed isocyanate neutralizer, such as
the one described, in storage. Premixed
neutralizer may be stored in tightly
closed heavy-duty polyethylene bags
Seal bags with wire twists. Also, the use
ol neutralizing solvents and other
chemicals may introduce additional
hazards of toxicity and flammability.
Such materials, therefore, must be
used in strict compliance with the
manufacturer's recommendations and
precautions.

r Ventilate the area. Open all doors and
windows. To avoid inhalation of isocya-
nate vapors or the vapors of the decon-
taminants used, workers should wear
appropriate respiratory protective de-
vices (e,9,, a positive-pressure, self-
contained breath apparatus). See
"ResplratorSelection Guide" on page 17.

r lf the source of the leak is a damaged
or leaking drum, it should be im-

mediately removed to the outdoors or to
an isolated, well-ventilated area and the
contents carefully transferred to other
suitable, leakjree containers. The dam-
aged drum or container should be de-
contaminated as recommended on
page 13. Also, the new container should
be carefully checked to ensure that at-

mospheric moisture does not cause
overpressurization. Leaking stationary

t



containers should be temporarily
patched, emptied, and thoroughly de-
contaminated. Permanent repairs can
then be made.

r Promptly cover the spilled or leaked
material with the neutralizer. For more
effective coverage, and to ensure
greater contact between the neutralizer
and the isocyanate, use an industrial
type heavy-duty broom to sweep the
neutralizer into the spill.

o After the neutralizer has been on the spill
for at least two hours, shovelthe material
into a steel container and dispose of
properly. The broom should be wrapped
carefully in plastic to contain the con-
taminants and then burned in an in-
cinerator. See "Disposal" on page 13.

r Carefully test the atmosphere for re-

sidual lsocyanate vapor, lnstruments de-
signed for TDI monitoring are available

from a number of firms. See "VAPOR DE-
IECTORS" in'Appendix A - Equipment
Manufacturers and Suppliers. Bulk Han-
dling and Storage Equipment," page 38.

r When safe working conditions have
been reestablished, remove and decon-
taminate protective equipment and re-
turn to normal operation.

r Note: The use of neutralizing solvents
and other chemicals may introduce addi-
tional hazards of toxicity and flamma-
bility. Such materials, therefore, must
be used in strict compliance with the
manufacturer's reconnmendations and
precautions.

This spill removal procedure is very effec-
tive in decontaminatlng an area. ln situa-
tions where ventilation may be restricted,
Method I was found to produce lower con-
centrations of isocyanate vapor during
standardized tests.

Major Spills
ln the event of a major spill, a State of
Emergency should be assumed to exist in

the affected area. The declaration of a
State of Emergency usually requires the
involvement and close cooperation of vari-
ous local emergency response services,
such as police and fire units, etc. Thus,
contingency arrangements and safe han-
dling and decontaminatron procedures
should be discussed in detail beforehand
with emergency response personnel.

Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

r Nofe: ln the event oI a major spill (such
as overturned tank trucks or tank cars,
ruptured storage tanks, etc.), or a spill
of any size about which there is doubt
or uncertainty, alert local emergency
response service units, then call
CHEMTREC (see box) or The Dow
Chemical Company Distribution Emer-
gency/Response Center immediately in

Freeport, TX (phone: 409-238-2'1'12), or
Midland, Ml (phone: 517-636-4400). You

may call these numbers at any time -day or night.

GHEMTREC
FOR CHEMICAL EMERGENCY

Spill, Leak, Fire, Exposure, or Accident
CALL CHEMTREC

DAY OR NIGHT
*800-424-9300

Toll-free in the continental U,S.
*Add long-distance access number il required

483-7616 in District of Columbia

For calls originating outside the
Continental U.S.: 202-483-76"16

- Washington, DC, Collect
ALL CALLS ARE EECOHDED

GMA

I SOCYANATE N E UTRALIZER

lngrcdients:

$awdust

Fuller's Earth

Total Carrier Solids

Ethanol or lsopropyl Alcoholl

Triethanolaminez

Total Active Solution

Total Neutralizer Mixture

22 lbs (10ltg)

38 lbs (17.3 kg)
60 lbs (27.3 kg)

l9lbs (8.c kg)

4 lbs (1.8 kg)
4lbs {1.S kg}

t2.8lbs {5.8 kS}

0.2 lbs (0.1 kg)

40lbs {18,1 kg}

100lbs {a5.a kg}

1.

2.

3.

Mix the water, dye and solids.

Add the remaining ingredients and stir.

$tore in neutralizer in polyethylene bags.

'CAUTION:Alcohols are highly flammable. Keep neutralizer mixture away from heat or
open flame. Propylene glycol (flash point at 210"F [99"C]) can be substituted for isopropyl
alcohol to reduce the flammability probiem that occurs with alcohol.

'Conventional urethane amine catalysts may be substituted for triethanolamine.



o All persons not properly equipped with
protective clothing and appropriate res-
piratory devices should immediately
leave the site of the spill and should re-
main upwind.

r Only experienced and properly equip-
ped personnel should be authorized to
attempt to lsolate or contain the spill. Do
nol wash spilled isocyanates down a
drajn or into a river, creek, or other body
of water.

r Keep all improperly equipped and unau-
thorized personnel away from the area
of the spill.

r To contain the spill temporarily, to
minimize vapor contamination of the air,

and to "buy time" until the spill can be
properly "diked" and the necessary de-
contamination materials assembled,
cover the isocyanate with a coating of
3% protein (f ire-fighting) foam. Most fire-
fighting services have protein foams or
similar foam systems, Aiso, the foam
may have to be reapplied to the spill
every 30 minutes until effective neutraliz-
ing materials can be obtained.

Note: Although, under certain circum-
stances, water is an acceptable decon-
taminant for isocyanates, mixrng water
and isocyanates in confined areas -even in small amounts - is hazardous.
Protein and other water-based foam sys-
tems, therefore, should be used only in

open areas. Also, be sure the equipment
is producing a good quality foam before
applying the mixture to the spill.

t CAUTION; Decontamination and clean-
up of major spills can be a complex and
hazardous operation, and all the details
and operating procedures are not out-
lined above. A more extenslve discus-
sion of the subject, however, can be
found in the lnternational lsocyanate ln-
stitute Technical Bulletin No. 1, Recom-
mendations for the Handling of Toluene
Diisocyanate (TDl). For a copy, write to
the lnternational lsocyanate lnstitute,
lnc., 119 Cherry Hill Road, Parsippany,
NJ 07054.

Gold Weather Spills

During cold weather, spilled or Ieaked
VORANATE T-80 Toluene Diisocyanates
may freeze. Under these conditions, the
use of ammonia and water will merely coat
the material with an insoluble urea, stop-
ping further reaction. lt is essential, there-
fore, to use a solution that will not only
dissolve the isocyanate, but will also form
a liquid product during decontamination.

Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

r Ventilate the contaminated area. Open
all doors and windows. To avoid inhala-
tion of the vapors of either the isocyanate
or the decontaminants used, workers
should wear approprlate respiratory
protective devices (e.9., a positive-
pressure, self-contained breathing ap-
paratus) See "Respirator Selection
Guide," page 17.

r lf any of the leaked or spilled isocyanate
ls still in liquid or absorbable form, cover
it immediately with an absorbent mate-
rial, such as sawdust, vermiculite, an all-
purpose commercial oil absorbent, or
sand, Use an amount greater than is es-
timated to be necessary to absorb the
isocyanate.

r Carefully shovel the absorbent/isocya-
nate mixture rnto an open-top steel
drum; cover, but do nof make pressure
tight. Remove to a safe site, away from
the operating area, for neutralization.

r For that part of the spill or leak which is

no longer liquid or absorbable, estimate
the quantity spilled, and make up a mix-

ture of approximately 50% isopropyl al-
cohol' and 50o/o 1Jl{richloroethane by
volume, using the same volume of each
solvent as the estimated volume of
spilled isocyanate.

. Completely cover the spilled material
with the alcohol/1JJ-trichloroethane
solution. Allow the solution to remain in

place for at least one hour.

'CAUTION: Alcohols are highly flammable.
Keep neutralizer mixture away from heat or
open flame.

. Cover the area with enough absorbent
material to soak up all the liquid Shovel
this material into open-top steel contain-
ers, treat, and dispose of properly.
Finally, if the temperature is above freez-
ing, carefully wash down the contami-
nated area with copious amounts of
water. (Special efforts should be made
to prevent the spilled materlalfrom enter-
ing waterways or drains, lf spilled mate-
rial does enter waterways or drains,
notify local authorities at once.) Also,

thoroughly air or ventilate the decontami-
nated area to remove all traces of vapor.

r Note: The use of decontaminating sol-
vents and other chemicals may intro-
duce additional hazards of toxicity and
flammability. Thus, such materlals must
be used with care and in strict com-
pliance with the manufacturer's recom-
mendations and precautions,

Pressurized Drums
Any drums seen to be in a pressurized
state (i.e., misshapen due to the presence
of carbon dioxide gas) should be covered
immediately (e.g., with heavy tarpaulins),
isolated, and watched carefully. These
operations should be carried out only by
competent and experienced personnel,
wearing full emergency protective equip-
ment, lf, after careful inspection by a com-
petent person, the drum is judged not to
be in an explosive or immediately danger-
ous state, the pressure should be relieved
either by carefully loosening the bung or,

in severe cases, by puncturing with a long-
handled device.

lf the pressure is successfully relieved by
simply loosening the bung, the product, if

not contaminated or otherwise unusable,
should be used immediately lf, however,
the product is unusuable, re-cover the
drum with the tarpaulin and watch for signs

t
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of further reaction. Then, when it is deemed
safe, carefully dispose of both the product
and drum. See "Disposal," page 13. lf
puncturing actlon is to be taken, be sure
that all necessary materials and equipment
for cleanup and decontamination are read-
ily available. See the following sections on
"Drum Decontaminatlon" and "Disposal."
Also, in cases of doubt or uncertainty, call
The Dow Chemical Company Emergency/
Response Center in Freeport, TX (phone:
409-238-2112).

Drum Decontamination
Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

lsocyanates remaining after the emptying
of drums may be decontaminated by the
following procedures:

r Remove emptied drums from the work
area to a well-ventllated location or to
the out-of-doors.

r Remove all bungs and fill drums with
water. Wear protective equipment and
keep face away from bungholes while
filling, Also, DO NOT REINSTALL
BUNGS.

r Allow drums to stand undisturbedtor 24
hours or until the residual TDI has been
completely converted to solid urea.
(Note: A dilute solution of aqueous am-
monia or isopropyl alcohol may be
added to the water to speed up the reac-
tion.) Please refer to disposal method on
the MaterialSafety Data Sheet and label.

r All drums should be scrapped, They
should be drained and holed or crushed
to render them totally unusable. Please
refer to disposal method on the Material
Safety Data Sheet and label.

. Dispose of drums and rinse fluid
according to federal, state, and local
regulations.

Disposal
Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

. Only thoroughly trained and properly
equipped persons shouid be permitted
to participate in disposal operations.

" Keep waste isocyanate and waste
polyols widely separated.

r Be certain that all disposal procedures

are conducted in strict compliance with
all applicable federal, state, and local
regulations and ordinances. lsocyanate
is listed as a hazardous waste (U223)
and falls under Section 3001 of the Re-

source Conservation and Recovery Act
(RCRA). Users of isocyanates should be
aware of and follow the disposal pro-
visions of that act, as well as other
state and local environmental control
regulations.

Other Polyurethane
Chemicals
Each of these chemicals has its own profile
of hazards and recommended safety pre-
cautions. lt is essential, therefore, that
users contact their suppliers for specific
instruction on the safe handling, use,
storage, and disposal of each of these
products.

Polyols
Most polyols are very low in acute oral tox-
icity and are considered only mildly irri-
tating to eyes and skin. However, despite
their relatively innocuous characteristics
(compared with those of the various isocya-
nates), they should be handled with appro-
priate caution and in strict accordance with
the manufacturer's recommendations.
Skin and eye contact should be avoided.
Eye protection, such as safety glasses or
their equivalent, should be worn whenever
polyols are handled or used. Also, be-
cause polyols are frequently used with

chemicals that present an inhalation
hazard, appropriate caution dictates
thorough ventilation of all storage, han-
dling, and manufacturing facilities.

Flash points for most polyols - including
polyesters and polyethers - range from
approximately 300' to 500"F (149" to
260"C). They can, therefore, be
categorized as Class llB combustible liq-
uids, and, as such, do not present an un-
reasonable fire risk. However, it should be
noted that, if exposed to sufficient heat and
oxygen, they will burn. Fires involving
polyols can be readily extinguished with
water spray, foam, carbon dioxide, or dry
chemical extinguishers. Furthermore,
polyols, like most organic substances,
could, if heated to decomposition in a con-
fined location, generate sufficient volatile
decomposition products to present an ex-
piosion risk See supplier's literature.

Catalysts
Catalysts are used in polyurethane chemls-
try to control both the polymer and gas-for-
mation reactions. They are generally metal
salts (e.9., stannous octoate) or tertiary
amines (e.g , triethylenediamine). Both
types of catalysts can be toxic, can burn
intact skin, and can induce sensitization.
Eye contact can cause severe irritation, or
possibly a burn. With either type of
catalyst, therefore, skin and eye contact
musl be avoided. Follow the manufac-
turer's recommendations for safe handling.

Many liquid amine catalysts have Tag

Open Cup flash points in the range of 20'
to 115'F (- 6' to 46'C) and are classif ied,
depending upon the flash polnt, as flam-
mable or combustible liquids, Because of
their volatility and flammability, therefore,
tertiary amines should be considered fire
hazards.

Users are cautioned to secure specific
handling and disposal information from
their catalyst suppliers.

VORATUATE T-80
Safe Handling and Storage



Blowing Agents
Halocarbon blowing agents are commonly
used in polyurethane foam manufacture
and represent a signif icant health hazard.

Commonly used halocarbons are listed
below.

Although fluorocarbon blowing agents are
generally considered nonflammable, they
can, when heated to decomposition (as

when drawn through a lit cigarette), gener-

ate quantities of highly toxic carbonyl chlo-
ride (phosgene) and carbonyl fluoride.
Thus, smoking, open flames, or use of elec-
trical equipment which might arc should
be strictly prohibited. ln addition, when
confined and subjected to high tempera-
tures, fluorocarbon blowing agents may

also present a serious pressure hazard

Like the fluorocarbons, methylene chloride
has neither a flash point nor a fire point as
reported by any of the standard test
methods: Tag Open Cup, Tag Closed Cup,

Cleveland Open Cup. However, the Na-

tional Fire Protection Association reports
flammable limits in pure oxygen between
15.5% and 66% by volume of MeClr, and
Dow laboratory data indicate flammable
limits in air of 13-23% by volume al77"F
(25"C). However, when heated to decom-
position, it too will produce a variety of
hazardous and toxic materials, such as hy-

drochloric acid, chlorine, carbon dioxide,
and carbon monoxide,

Trichtoiofluoromethane ( H-1 1 )

Dichloromethane

Methylene chloride has been shown to in-

crease the rate of spontaneously occurring
tumors in certain laboratory animals follow-
ing lifetime inhaiation exposures. However,

methylene chloride is not believed to pose

a measurable carcinogenic risk to man
when handled as recommended.

The Occupational Safety and Health Ad-
ministration (OSHA) Permissible Exposure
Limit (PEL) for methylene chloride is cur-
rently 500 ppm, with an acceptable ceiling
limit concentration at 1,000 ppm. The
acceptable maxlmum peak above the ac-
ceptable ceiling concentration for any B-

hour shift is 2,000 ppm (as 5 minutes in

any 2 hours), The TLV adopted by the Amer-
ican Conference of Governmental lndus-
trial Hygienists (ACGIH) is.100 ppm (TWA)
(This TWA value is on the 1987-BB intended
change list, with a suggested value of

50 ppm.)

Users are urged to contact their suppliers
for detailed information and instructions on

the handling and dlsposal of these blowing
agents.

Miscel laneous Products
Many other additives, such as surfactants,
fillers, fire retardants, pigments, and dyes,
are used in various polyurethane appllca-
tions. Each has its own profile of hazards
and recommended safety precautions. lt

is essential, therefore, that users contact
their suppliers for specific instructions on

the safe handling, use, storage, and dis-
posal of each of these products.

4pplication Hazardsof I
Polyurethane Foams
Polyurethane chemicals and foams, like
many other industrial materials, can be
hazardous if misused or improperly han-
dled. However, when potential hazards are
recognized and procedures for safe han-
dling and storage are understood and
practiced, polyurethane chemicals can be
used safely.

Dust
Dust produced during the cutting and saw-
ing of rigid polyurethane foam can cause
irritation of the eyes, nose, and throat. ln

addition, laboratory studies with rats indi-
cate that long{erm respiratory difficulties
may be caused by exposure to large quan-

tities of finely ground polyurethane dust. lt
is imperative, therefore, that the generation
and accumulation of dusts be carefully
controlled during fabrication, lf it is not
feasible to install control devices, such as

ventilators, then suitable equipmentfor res-
piratory and eye protection (such as dust
masks, etc.) should be worn by all persons
who may be exposed to such ciusts.

ln addition, finely divided airborne poly-
urethane dust can, under the proper con-
ditions, produce a "dust explosion." Even
settled dust can be made potentially ex-
plosive by relatively low order concussions
which can raise the dust rnto airborne
"clouds." To ensure safe working condi-
tions, therefore, it is essential that workers
exercise extreme care and practice good
housekeeping in all polyurethane foam fab-
rication areas.

Note: VORANATE T-80 Toluene Drisocya-
nates are normally used in the manufacture
of flexible and semi-flexible foams, which
are cut by a slicing or scissoring action -procedures whrch are not likely to produce
dust. ln contrast, VORANATE Specialty
Diisocyanates are generally used to
produce rigid foams - materials which
are usually cut by "sawing," a process
which frequently produces a dust-like by-
product

',r:,', tmeth$BtrE chloride) . . . .

' Eichtorotrifiuoroethane (H-11S} . . . .,

;,

75ft F (zStI b'b il ing poi nt

104"F (40t) boiling point

114qF (45f) boiling point

CAIITION: tnhalation of higtt concentrations of the iapors of these prod'
ucfs can be dangeraus and,nayaau$e anesfhesia and unconsciousness.
Cases have alsg''been cited showing ffiatsevere acute exposurer fo somg
fluorocarbons have caused cardiac arrythmias, including ventricular fibril-
tation. Also, since halocarbon vapors are heavier than air (i.e., have a
higher vapor density), they can, at high concentrafions, accumulate in
confined or low-lying areas, where they can displace the air or oxygen
suppty, Thus, aidequate ventilation in all wark areas is essenila/. ,,,



I Combustibility
While product composition may vary, virtu-
ally all polyurethane foams will burn, often
generating a variety of toxic gases and
dense clouds of black smoke. Even when
fire retardant chemicals have been added
to the formulation, the end product -under the right conditions of heat and oxy-
gen supply - will burn. lt is essential,
therefore, that urethane foam producers,
fabricators, and end users know and un-
derstand the combustibility hazards and
burning characteristics of the final foam
product.

Products of Combustion
When polyurethane burns, many products
of combustion are released. What and how
much are released varies with product
composition, fire conditions, oxygen level,
and other factors. As in all organic fires,
however, large quantities of carbon monox-
ide, as well as other products can be antic-
ipated. ln addition, large quantities of
dense, dark smoke will be quickly gener-
ated, which may make it difficult to escape
from the fire area.

Burning Characteristics

While many different tests are used to de-
fine the burning characteristics of
polyurethane foam - some are small-
scale tests useful only in comparing differ-
ent products - none is comprehensive
enough to define the hazards in all poten-
tial fire situations. ln short, no two fires are
the same. Fire conditions vary with room
size, ventilation, available oxygen, fuel
load, ignition sources, types of materials
present, and other factors. Also, how a
given polyurethane material will react to
such varying conditions depends on the
type of foam, the type of covering or flame
barrier, the character and source of igni-
tion, the proximity to ignition or heat, etc.
It is unlikely, therefore, that all potential
hazards can be defined for a fire condition.
However, when used and stored with
known limitations, polyurethane foams can
be handled with minimal hazard.

Slabstock Foam Fires

The producer of polyurethane foam slab
stock must be aware af both the exo-
thermic (heat generating) nature of the
polyurethane foam reaction and of the in-
sulating properties of the foam produced.
On occasion, extremely reactive systems
and those whlch have been lmproperly for-
mulated (i.e., "off-ratio" due to mechanical
failure or errors in calculation) can develop
"time-temperature" conditions in the bun
center, which can result in autoignition.
This can occur several hours after bun
manufacture, when the material is largely
unattended, lt is important, therefore, that
the heat generated in the center of a bun
be safely dissipated through correct stor-
age procedures.

Although the potential for fire exists,
serious risk situations can usually be rec-
ognized during, or right after, foam man-
ufacture, when protective action can be
taken. Also, similar conditions may exist in

other polyurethane applications, particu-
larly in spraying operations, where large
masses of polyurethane polymer may be
formed. Safety precautions similar to those
for slabstock should be carefully followed.

Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

r Allow buns to cure and cool completely
before stacking or storing. High air flow
along the sides of fresh or hot buns may
draw off reaction products and cause
an influx of oxygen. This can cause rapid
depletion of the antioxidant and could
result in autoignition.

r Monitor bun temperatures at the center
of the mass on a routine basis, This is
particularly important with new formula-
tions or new bun sizes.

' Design and construct slabstock pouring
equipment to ensure "on-ratio" meter-
ing. Be sure equipment is kept carefully
calibrated and in good working order.

r Cure bunstock in isolated areas equipped
with effective fire detection equipment
and sprinkler systems. Raw foam and

fabricated items should be stored rn-

doors, away from fabricating operations,
and should be protected by automatic
sprinklers. Also, access aisles should be
maintained between columns of stacked
buns. See Factory Mutual System bulle-
tin Storage of Flexible Polyurethane
(B-178) for recommendations on stack-
ing foam and installing sprinkler systems,

r Do not smoke in storage areas. Large
quantities of stored polyurethane foams
or products can be a tremendous fuel
source in the event of a small fire. ln
laying out manufacturing and storage
areas, therefore, designers should con-
sider maximum storage area, possible
source of ignition, and the location and
effectiveness of fire and smoke detec-
tion equipment and sprinkier systems.

Construction Foam Fires

Polyurethane foam used for insulation can
be a combustion hazard if left exposed or
unprotected. For example, fire statistics
show that most fires involving rigid
polyurethane foam insulation have oc-
curred in buildings under construction,
where foam was left exposed or unpro-
tected by an approved thermal barrier and
was ignited by welding, cutting, or burning
operations. Since VORANATE T-80 Toluene
Diisocyanates are not normally used to
make the type of rigid foam used in con-
struction applications, see Dow bulletin
Safe Handling and Storage of VORANATE
Specialty lsocyanates (Form No. 109-546-
82) for a full discussion of construction
foam fires. Copies are available upon re-
quest from any Dow sales otfice or The
Dow Chemical Company, Plastics Group,
2040 Willard H. Dow Center, Midland,
Ml 48674



Gushion Foam Fires

Many of the fire deaths in the U.S. are attri-
buted to the misuse of smoking materials.
Such fires frequently start in upholstered
furniture and bedding. As a consequence,
various regulations have been passed or
proposed requiring mattresses and other
upholstered furniture to meet specified
combustibility tests, Although these regu-
lations vary, depending upon the intended
use of the item to be tested, a proper com-
bination of foam and covering material can
now be selected to meet the standards
established by these tests. lt is essential,
therefore, that manufacturers of poly-
urethane foam and foam products keep
themselves fully informed of both the com-
bustibility hazards associated with the

use of polyurethane foams and of the

changing regulations at the federal, state,

and local levels.

For additional information on the fire
hazard assoctated with flexible polyure-

thane foam, see the following bulletins:
Using Flexible Polyurethane Foam Safely
(U106) and Fire Safety Guidelines on Flex'
ible Polyurethane Foams Used in Up-
holstered Furniture and Bedding (U111).

Copies are available from The Society of
the Plastics lndustry, 355 Lexington
Avenue, New York, NY 10017. Another bul-
letin, Ihe Toxicity for the Airborne Combus-
tion Products of Polyurethane Foams,
which reviews current data on fire gas tox-
icity in polyurethane foam fires, is avail-
able f rom the lnternationa! lsocyanate lnsti-
tute, lnc. '119 Cherry Hill Road, Parsippany,

NJ 07054,

Extinguishing Fires

Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

r Know where all fire extinguishers are

located and how to use them.

e For small polyurethane foam fires, use

water, foam, dry chemicals, or carbon
dioxide. Large fires of burning foam,
however, should be drenched with large
quantities of water f rom sprinklers or fire
hoses.

r Because polyurethane foam is a good

insulator, it is necessary to disperse and
carefully inspect the foam after drench-
ing to be certain that the fire has been
completely exting uished,
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. Hazards of rapid heat buildup, rapid
flashover, and oxygen depletion exist
when fighting fires in enclosed areas.

Thus, fire fighters should be equlpped
with approved, positive-pressure, self-
contained breathing apparatus and pro-

tective clothing when extinguishing
polyurethane fires oI any magnitude.

Fire Safety and Prevention

Head and follow carefully each of the
satety recommendations and precau-
tions listed below:

r All workers should be thoroughly familiar
with the plant's fire emergency
procedures.

r Workers should know where all exits are

located. Also, access to exits should be
kept clear and unobstructed.

. Smoking in areas where foams are made
or stored should be strictly prohibited.
No smoking areas should be clearly
posted with large "NO SMOKING"
signs.

r Welding torches, open flames, or other
sources of high heat or ignition should
be prohibited in areas where foams are
made or stored.

o Keep work areas clean. Promptly and
properly dispose of foam scraps, dust,
and other waste materials.

Handling Precautions
Summary
To mrnimize the hazards associated with
the handling, Llse, and storage of
polyurethane chemicals and polymers . . .

Read and follow carefully each of the
safety recommendations and precau'
tions listed below:

r Never work alone when using or
handling reactive chemicals.

r Do nof inhale vapors or mists. Be sure
work areas are adequateiy ventilated to
control vapors below employee expo-
sure limits established by the Occupa-
tional Safety and Health Administration
(OSHA)' and, when needed, have work-
ers wear approved respiratory protective

'See "OSHA Safety and Health Standards (29

CFR 1910),' Copies are available from the
Superintendent of Documents, U.S, Govern-
ment Printing Office, Washington, DC 20402.

devices, particularly when handling
isocyanates, amines, or solvated adhe-
sives. See "Respirator Selection Guide'
on page '17.

Avoid skin and eye contact with allformu-
lation chemlcals. Be sure allworkers are
properly equipped with protective cloth-
ing and eye protection.

Candidates for employment where occu-
pational exposure to isocyanates may

occur should be examined for deflcits
in pulmonary function with particular em-
phasis on allergic history including
asthma or other diseases that com-
promise pulmonary function. Employ-
ment In an isocyanate area may present

a health risk to individuals with such
abnormallties.

Handle freshly polymertzed parts with
care. Be aware of the potential hazards
of toxic vapors and of the heat of cure.

Do nol stack fresh polyurethane buns
lnsulation of the heat can cause spon-
taneous combustion,

Equip polyurethane foam storage areas
with sprinkler systems.

Keep adequate quantities of isocyanate
neutralizer on hand for quick decontami-
nation of work areas in the event of spills
or leaks.

Never expose isocyanate in containers
to water, amines, or other reactive
chemicals.

Never expose polyurethane chemicals
in closed containers to elevated
temperatures.

Never expose a polyurethane foam to
an open flame orother high heat source.

Always use proper dust handling equip-
ment and dust frlter masks when saw-
ing or fabricating polyurethane foams
or parts.



lndustrial Hygiene

Hazard and Exposure
Guidelines
The potential hazard of a given material is

based on the degree of toxicity, the indi-
vidual susceptibility of the user, and on the
Iikelihood and level of exposure. Responsi-

ble users of chemical and industrial mate-
rials, therefore, must be concerned not
only with the inherent acute and chronic
toxicity of such materials, but also with the
potential for exposure which may be en-
countered under specific use conditions.
ln general, the greater the toxicity, the
greater must be the control over the level
of exposure.

While there are potential hazards as-
sociated with such materials as catalysts
and blowing agents, the primary hazard in

polyurethane chemical applications is as-

sociated with the TDI component, and par-
ticularly with the inhalation of its vapors.
As such, limits have been established re-

garding allowable TDI vapor concentra-
tions in the work environment.

ln the United States, vapor levels of TDI

are to be controlled according to stan-
dards established by the Occupational
Heaith and Safety Administration (OSHA).

The OSHA Permissible Exposure Limit
(PEL) for TDI is 0.02 ppm as a ceiling limit.

The Dow Chemical Company has also set

0.02 ppm ceiling as its lndustrial Hygiene
Guide (lHG). Ceiling limit is defined as the

maximum concentratjon which should not

be exceeded during the exposure. Recent
information presented at the lnternational
lsocyanate lnstitute's Symposium on Diiso-
cyanates (Pittsburgh, 1987) indicates that
allergic sensrtization results from even brief

exposure to high concentrations of TDl. Ex-

posures to low concentrations below the
OSHA PEL of 0 02 ppm are not likely to
result in allergic sensitization. This lnforma-

tion stresses the importance of controlling
vapor levels below the ceillng Iimit. Current
paper tape monitoring methodologies
measure concentrations of TDI with sam-
pling periods ranging from 0.5 to I
minutes. However, it is an acceptable
industrial hygiene practice to assess ex-
posures to materials with ceiling limits
using sample times of up to 15 minutes if
instantaneous (real time) monitoring is not
feasible.

Other advisory groups have also set more
conservative guidelines. ln '1983, the Amer-
ican Conference of Governmental lndus-
trial Hygienists (ACGIH) adopted a

Threshold Limit Value (TLV) forTDi of 0.005
ppm as an B-hour trme-weighted average
(TWA) with 0.02 ppm as the Short-Term Ex-

posure Limit (STEL). The TWA is the con-
centration to which it is believed nearly all

workers may be repeatedly exposed for B

hours a day, 40 hours a week, without ad-
verse effect. ACGIH defines a STEL as a
15-minute TWA exposure which should not

be exceeded at any time during a work
day even if the 8-hour TWA is within the
TLV. Other restraints of a STEL are (a) the
STEL should not be longerthan 15 minutes, '

(b) the STEL should not be repeated rnore

than four times per day and (c) there
should be at least 60 minutes between suc-
cessive exposures at the STEL.

Although the National lnstitute for Occupa-
tional Safety and Health (NIOSH) has pub-
lished two criteria documents applicable
to occupational exposures to TDl, OSHA
had taken no formal action on NIOSH's rec-
ommendations. The first criteria document
(1973) recommended that exposure toTDl
be controlled to 0.005 ppm as an B-hour
TWA or to 0,02 ppm for any 20-minute
period. The second criteria document
(1978) recommended that exposures to
certain diisocyanates (including TDI) be
controlled to a TWA limit of 0.005 ppm for
a 10-hour workshift, 40-hour workweek,
and a ceiling limit of 0.02 ppm for a 10-

minute sampling period. Their rationale
was that this type of control would afford
employees protection from respiratory ef-

fects including direct irritation, sensiti-
zation, and chronic decrease in pulmonary
function.

Table 3 - Respirator Selection Guide for Protection Against Diisocyanate Vapors'

RespiratorTfpe (Approved Under Prouiskn cl30 CFH 11r)

Type C supplied-air respirator with fullfacepiece oporated in pre$sure-.

demand or other positive pressure ffiode,,orwith tulf facepiece, helmet,
orhoodoperatedincontinuous.floWmode.

(1 ) Self-contained breathing apparatus with full facepiece operated in
pressu re-demand' or other positive pre$su re mode.

(2) Combination respirator includingType C supplied-air respirator with
fu i I f acepiece operated in pressu re-demand or other positive pres$u re
model with auxiliary self-contained breathing apparatus operated in
pressu re-de mand or other positive pre$$u re mode.

Self-contained breathing apparatus with fullfacepiece, operated in
pressure-demand or other positive pressure mode.

'source: DHEW (NIOSH) Publication #78-215
,Use of supplied-air suits may be necessary to prevent skin contact during exposure at high concentrations of airborne diisocyanates.

Less than or equal
to 1,0fit ppb

Greaterthan 1,000
ppb

Firelighting and
Emergency



Further information can be obtained by re-
questing the NIOSH Criteria Document for
Diisocyanates (DEHW Publication No. 78-
215) from the National lnstitute for Occupa-
tional Safety and Health, 944 Chestnut
Ridge Road, Morgantown, WV 26505

It is important to remember that while these
values represent current thinking and are
believed to be conservative they offer no
guarantee of absolute safety. lt is impera-
tive that personnelworking with TDI under-
stand fully the hazards associated with its
use and are familiar with those procedures
which have been designed to minimize the
hazards involved. Exposure guidelines are
reviewed regularly and changed when
new information dictates a need. Users of
these chemicals need to keep fully in-
formed on the most current guidelines and
regulations.

Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

o All employees must be instructed and
periodically retrained in the use of all
protective and emergency equipment,
as well as in preventive procedures. lm-
portant to any safety program is
thorough worker education, ln short, the
best planned procedures do no good if
they are not understood and followed.
Similarly, the best safety equipment is
useless if it is not properly used and
marntained. The use of personal protec-
tive equrpment must comply with OSHA
regulations 29, Code of Federal Regula,
tions (CFR) 1910132 to 1910.140.

e Proper respiratory protective equipment
should be readily available and in good
working order. For nonroutine opera-
tions, or where vapor levels cannot be
controlled by ventilation alone, all per-
sonnel should use appropriate respira-
tory protective devices. Also, only those
devices approved by the National lnsti-
tute for Occupational Safety and Health
(NIOSH) and the Mine Safety and Health
Administration (MSHA) should be used.

. Regularly inspect and repair exhaust
and other ventilating equipment. Also,
work area atmospheres should be tested
periodically by trained industrial hygien-
ists to be sure that airborne TDI vapors
are being controlled to acceptable
levels. TDI and other toxic vapor levels
in the work environment are best con-
trolled by properly designed and main-
tained process and exhaust equipment.
Combined with safe work procedures,
properly designed equipment in good
working order can maintaln vapor levels
within acceptable limits. WARNING:
Tests have shown that the least detect-
able odor levei of TDI is approximately
0.2-0.4 ppm. Because this odor thres-
hold occurs at levels significantly higher
than al lowable exposu re concentrations,
vapor levels must be monitored using
equipment specifically designed for that
purpose. lnstruments designed for TDI
personal and area monttoring are avail-
able from GMD Systems lnc,, MDA Sci-
entific, lnc., and National Draeger, lnc.
(see Appendix A for addresses). For ad-
ditional information, contact The Dow
Chemical Company, lndustrial Hygiene
Office (phone: 517-636-0860).

r Prevent contact with TDI and other
polyurethane chemicals. Skin and eye
contact with TDI and other polyurethane
chemicals may result in injury and, in
some cases, in sensitization. lt is essen-
tial, therefore, that operating and ventilat-
ing equipment be properly designed
and maintained, and that all procedures
for the safe handling, use, and storage
of polyurethane chemicals be fully un-
derstood and followed. Also, protective
clothing, gloves, boots, and chemical
goggles or face shields must be worn
whenever isocyanates are handled,
stored, or used, or whenever there is any
possibility of exposure,

r Eyewash fountains and safety showers
should be installed and kept in working
conditron in areas where contact with
TDI can occur. lt is important that the
number and location of such units be
designed to serve both individual and
multiple-employee exposu res.

r Employees should have medical surveil-
lance, designed to detect any evidence
of adverse effects due to exposure
to TDl.

Health Hazards

lnhalation
Toluene diisocyanate vapors are irritating
to the mucous membranes of the upper
and lower resprratory tracts. Even very
brief exposures to these vapors may cause
irritation and difficult or labored breathing,
including a "burning" throat, deep cough-
ing, and choking, as well as nausea, vom-
iting, and abdominal pain. Also, inhalation
of isocyanate vapors may cause changes
in lung function or chronic lung effects.
Furthermore, exposure to isocyanate va-
pors may cause sensitization or hypersen-
sitivity which on subsequent exposure,
even to concentrations below 0.02 ppm,
may result in severe allergic respiratory
reactions.

CAUTION: lnhalation of vapors of heated
isocyanates can be extremely hazardous,
not only because high vapor concentra-
tions are formed, but also because con-
densation may form airborne droplets. An
approved respiratory protective device
musl be worn, therefore, whenever there
is any possibility of exposure to unknown
concentrations of vapors, See 'Appendix
8," page 39, for a list of manufacturers and
suppliers of approved respiratory protec-
tive equipment.

Skin Contact
Repeated or prolonged contact with TDI
may cause redness, swelling, blistering,
and burns. Also, direct contact may pro-
duce sensitization (contact dermatitis as
well as respiratory sensitization). There-
fore, any contact with the spray, vapor, or
liquid must be prevented. Protective cloth-
ing, including rubber or plastic aprons,
rubber gloves and footwear, chemicalgog-
gles or faceshields, etc., should be worn
whenever there is any possibility of direct
contact with isocyanates. Also, safety
showers should be installed, and kept in
working condition, in and near all work
areas where TDI is used.

I



Eye Contact
Whlle brief eye contact with low concentra-
tions of TDI vapor rnay cause only mild
tearing or a slight burning sensation, con-
tact with high concentrations of vapors or
mists rnay cause severe pain and irritation.
Furthermore, direct contact with TDI liquid
may be extremely painful and may cause
both severe irritation and permanent injury.

Chemical workers' goggles should be
worn whenever TDI is handled, stored, or
used, or whenever there is any possibility
of direct contact with TDI liquid or mist.ln
the event of contact, immediate decon-
tamination with water will assist in pre-
venting injury. Thus, eye baths should be
installed, and kept in working condition, in

a// work areas where TDI is used.

lngestion
Although VORANATE T-80 Toluene
Diisocyanates have a low level of acute
oral toxicity (e.9., LDuo rats >49/kg), they
can irritate or burn the mucous membranes
of the mouth, esophagus, and stomach.
While accidental ingestion in an industrral
environment is highly improbable, 1t r,s pos-
sible, Therefore, foodstuffs should not be
prepared or consumed where TDI is used,
handled, or stored. AIso, in the event
of accidental ingestion, workers should
be prepared to administer emergency
first aid.

A current Material Safety Data Sheet
(MSDS) must be obtained and reviewed
before any TDI product is used. Copies
are available to customers from our toll-free
number: 1-800-238-CHEM. Copies are
also available from any Dow sales office
or The Dow Chemical Company, Plastics
Group, 2O4O Willard H. Dow Center
Midland, Ml 48674. Current MSDSs must
also be obtained from suppliers of other
products prior to handling or formulating.

Ghronic Toxicity
Recently, both the NationalToxicology Pro-
gram (NIP) and the lnternatlonal Agency
for Research on Cancer (IARC) desig-
nated TDI as a potential carcinogen^ Both
agencies based their concluslons primar-

ily on the results of a recent NTP study
which reports increased numbers of
tumors in rats and mice dosed orally with
TDl. The agencies accept this as a valld
animal study; however, a number of de-
ficiencies have been cited which may com-
promise its validity. ln addition, results of
a chronic inhalation study contradict the
findings of the NTP study, and are deemed
more relevant to the exposures experi-
enced in occupattonal settings. This inha-
lation study, contracted bythe lnternational
lsocyanate lnstitute, reports no increase in

tumors in rats and mtce exposed to TDI
for their lifetime.

At this time it is not believed that TDI rep-
resents a significant cancer hazard when
atmospheric levels are maintained below
the recommended exposure guidelines.
Based on currently available data from
lifetime inhalatron studles in rats and mice,
Dow recommends the OSHA standard of

0.02 ppm as a ceiling limit for TDl.

First Aid
All empioyees working in areas where con-
tact with isocyanate is possible should be
thoroughly trarned in the administration
of appropriate emergency first aid. Ex-
perience has demonstrated that prompt
administration of such aid can be impor-
tant in minimizing the possible adverse ef-
fects of accidental exposure. CAUTION:
Flrst aid is "emergency treatment" only,
and medical attention from a qualified
physician should be provided as soon as
possible,

lnhalation
Promptly move the affected person away
from the contaminated area and to fresh
air. Quickly remove all contaminated cloth-
ing. Keep the affected person calm and

warm, but not hot. lf breathing stops, ad-
minister mouth-to-mouth resuscitation. lm-
mediately transport to a medical facility
and inform medical personnel about the
nature and extent of the exposure. Never
attempt to give anything by mouth to an
unconscious person.

Skin Contact
ln the event of direct contact with the skin,
rmmediately get under a safety shower, lm-
mediately remove all clothing and shoes
while under the shower. Thoroughly wash
the affected skin, using copious amounts
of water, lf necessary (i.e., in the event of
burned or damaged skin, or if redness or
irritation persists), seek medical attention.
Contaminated clothing should nof be worn
again until laundered. Shoes, belts, watch-
bands, and other leather items should be
destroyed.

Eye Contact
lf VORANATE l-80 Toluene Diisocyanates
contact the eyes, decontaminate im-
mediately. lrrigate the eyes immediately
and continuously with water for at least 15

minutes. Seek medical attention at once!
For more effective flushing of the eyes, use
the fingers to spread apart and hold open
the eyelids. The eyes should then be fre-
quently "rolled" or moved in all directions.

lngestion
ln the event VOHANATE T-80 Toluene
Diisocyanates are ingested, have the af-
fected person drink large amounts of water
or milk, if available. Do not, however, en-
courage or induce vomiting! lmmediately
transport to a medical facility and inform
medical personnel about the nature and
extent of the exposure.

VORANATET-80
Safe Handling and Storage



Note to Physician
Toluene diisocyanate (TDl), the principal
active ingredient in VORANATE T-80
Toluene Diisocyanates, is a highly reactive
and potentially hazardous material which
can adversely affect or injure the eyes, the
skin, and both the respiratory and digestive
tracts, depending upon the avenue and
extent of exposure. For additional medical
information, contact The Dow Chemical
Company emergency phone number: 517-
636-4400, anytime,

!nhalation
lnhalation of vapors or mists of TDI can
severely irritate the mucous membranes of
the nose, throat, bronchi, and lungs and
may cause respiratory sensitization. Over-
exposure may produce a variety of symp-
toms, a number of which may not manifest
themselves for several hours. These in-
clude headaches, irritation of the upper
and lower respiratory tract, tightness of the
chest (including difficulty in breathing),
deep coughing, and choking. Some indi-
viduals may also experience attacks of
sinusitis, bronchitis, bronchial asthma, or
other severe respiratory distress.

Treatment:

Patients should be kept calm and warm,
but not hot. The severity of respira-
tory distress will determine the need for
oxygen.

Skin
Although it is not likely to be absorbed in
acutely toxic amounts, repeated or pro-
longed contact with TDI may cause irrita-
tjon, redness, swelling, blistering, or burns.
Also, direct contact may produce skin sen-
sitization (e.9., contact dermatitis) and al-
lergenic response.

Treatment:

ln case of skin contact, immediately irri-
gate skin with running water for at least
'15 minutes. Remove all contaminated
clothing. Treat blisters and/or burns
as you would thermal burns. Also, if skin
sensitization or dermatitis develops,
treat as you would any contact
dermatitis.

Eyes
The effects of exposure to liquid TDI may
vary from slight irritation (with possible tear-
ing and a burning sensation)to impairment
of vision,

Treatment:

While prompt and thorough washing
may mitigate the effects of the initial ex-
posure, provide further medical treat-
ment as appropriate.

lngestion
Although TDI has a low level of acute oral
toxicity, undiluted TDI is corrosive and can
severely irritate or burn the mucous mem-
branes of the mouth, esophagus, and
stomach, Such inlury may result in stricture
or stenosis.

Treatment:

An initial or "first aid" response calls for
the administration of large amounts of
water or milk, Do nof, however, encour-
age or induce vomiting. lf gastric lavage
is performed, suggest endotracheal
and/or esophagoscopic control. No spe-
cific antidote is known. Treatment should
be based on the judgment of the physi-
cian and individual patient response.

t.
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Shipment and Handling

General Specifications Unloading Procedures Tank Trucks

I
I

for Tank Trucks and
Tank Gars
VORANATE T-80 Toluene Diisocyanates
are classified by the Department of Trans-
portation as Class B Poisons, and are,
therefore, shipped in specially designed
tank trucks and tank cars. Table 4 and Fi-

gures 4 and 5 contain general specifica-
tions for vehicles used by The Dow
Chemical Company for the bulk shipment
of VO RANATE T-80 Toluene Di isocyanates.

VORANATE T-80 Toluene Diisocyanates
are classif ied as hazardous materials
under the Department of Transportation's
"Hazardous Materials Regulations.' Thus,
the unloading of tank trucks and tank cars
must be done in strict accordance wlth
those regulations. Some, but not all, of
those regulations are given below.

VORANATE T.B0 Toluene Diisocyanates
are shipped in pressurized and insulated
stainless steel tank trucks, equipped for
bottom unloading only. Dow recommends
that only DOT specification MC 304 or 307
tank trucks be used, Only properly trained
and equipped personnelshould be permit-
ted to unload tank trucks. Operators
should wear an appropriate respiratory
protective device and impervious clothing,
footwear, and gloves.

Table 4 - General Specifications (Tank Trucks and Tank Cars)

Capacity, Approximate Weight, lbs

Construction Material

TemperatureGauge...
Pressure Gauge

Nitrogen Pad during Shipping

Nitrogen Pad Connection Size, Type

Top Unloading

Top Unloading Connection Size, Type

Bottom Unloading

Bottom Unloading Connection $ize, Type

Unloading Pressure, psig

Steam Plates

Steam Plate Connection $ize, Type

Steam Pressure, psig

'Quick Connect
'?Male pipe thread. Can be reduced to 2" with adapters.

,,'i thnltTrucks

.

6,000

::i:

42,000

Stainless
$teel
Yes
Vac

lvP

Yes
g/cr, eC,
No

None

Yes

3", ftlPT',

25 max

Yes

Y4', MPT

15

. 
Tank,Gar$ : ,

.,..,i1.'
1q800
17,300

104,000
172,000

Baked :.

Phenolic Lined
Thermowell
No

Yes

2", Flange

Yes

2", Flange

No

None

25 max

Yes

7', Screw
25

lrl
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Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

1. Before attempting to use the following
procedure, operators should be
thoroughly familiar with the potential
hazards associated with the handling
and storage of TDl.

2. Position the trarler as level as possi-
ble and block the wheels.

Figure 4-TankTrucks

Carefully check the storage tank into
which the contents of the truck are
to be unloaded to be certain that it
contains the intended VORANATE
T-80 Toluene Diisocyanate product
and notsome other chemicalor com-
pound. Also, check the gauge on the
storage tank to be sure that there is

sufficient room to receive the entire
contents of the tank truck.

Check all "product identiflcation" or
"bulk" tags (usually attached to prod-
uct outlets, valves or seals)to be cer-
tain that the product being unloaded
is, in fact, the intended VORANATE
T-80 Toluene Diisocyanate.

Check the temperature of the con-
tents. The temperature must be
above 60'F (16'C) when the trailer is
unloaded.

4.Ll.

tr
iJ.
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B

C
D
E

TOP VIEW

- 
3/4t' Steam Inlet

- 35# SafetyValve and Pressure Gauge

- Manhole

- 
sll't DRYAIH/NITHOGEN CONNECTION

* 3u Unloading Connection

Yz"SampleValve
Steam Outlet
Air Dryer
2" Loading Line
2"Vent Line

SIDE VIEW
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6, lf heating is required, attach a 25 psi
steam supply to the heating coil inlet
connection. For better control of the
heating process, use a steam pres-
sure of 15 psi. Attach a steam trap,
designed for the steam pressure
available, to the heating coil outlet
connection. lnternal coils are not ad-
vised because of severe effects due
to possible water contamination of
the product. Allow the contents to
warm until the temperature is at least
6B"F (20'C). When the temperature
reaches 68'F (20"C), turn off the
steam and disconnect the lines. To

prevent the heating coils from freez-
ing during cold weather, be sure to
drain them or "blow them out."
CAUTION: Carefully watch the ther-
mometer during heating. Do not
allow the temperature to rise above
104"F (40'C). See "Temperature Con-
trol," page L

7. Attach the unloading line. The line
should be clean, dry, and preferably
made of flexible metal or either
Teflon' fluorocarbon or Vitonl fluoro-
elastomer hose which can safely with-
stand unloading pressures.

B, Connect the dry purge gas (prefer-
ably nitrogen) iine to the tank truck.
This line should have a pressure
gauge, a safety valve set at 30 psig,
and a pressure regulator set at
25 psig.

9. Draw off a sample of the contents for
analysis. A sample of the contents
may be obtained by connecting
stainless steel tubing to the sample
connection. Flush the sample con-
nection by drawing off at least one
gallon of product into a clean, dry
container. The sample to be analyzed
may now be drawn off into another
clean, dry container of whatever size
is necessary for testing, WARNING:
Do nof breathe vapors. Wear proper
protective equipment, including an
approved respiratory protective
device.

'Trademarks and products of E.l. du Pont de
Nemours Co. lnc.

10a. lf the contents are to be unloaded by
purge gas pressure alone, the stor-
age tank should be fitted with a vent
scrubber. This will prevent vapors
from being vented into the atmos-
phere during unloading. (CAUTION:
Do nol exceed 25 psig purge gas
pressure to unload the tank truck.)
When the tank truck is empty, the
pressure gauge will show a drop in
pressure. Close the valve at the stor-
age tank connection first. Then close
the truck unloading valve.

10b. lf the contents are to be unloaded by
pump, either a vapor lrne connecting
the storage tank vent to the tank truck
should be installed (closed loop) or
a low-pressure, replenishable gas
pad must be placed on the tank
truck. lf a gas pad is used, install a
vent scrubber on the storage tank
vent. These precautions will not only
prevent isocyanate vapors from
being vented to the atmosphere, but
will prevent a vacuum from being
pulled on the tank truck during un-
loading. (CAUfION: Do nol use a
closed loop system unless the dead
air space in the storage tank is free
of moisture; i.e., - 40oF ( - 40'C) dew
point. Also, connection hoses should
be purged with dry air or nitrogen
before hookup.) When the trailer is
empty, allow the unloading hose to
vent down to the storage tank. Be
sure to close the valve at the storage
tank connection firsf. Then close the
tank truck unloading valve.

11. Shut off the purge gas to the tank
truck. Close the tank truck purge gas
valve and disconnect the purge gas
line. lf a closed loop system was
used in conjunction with pump un-
loading, close the tank truck connec-
tion valve and the tank vent valve.
Then disconnect the hose connect-
ing the two. All connection hoses
should now be cleaned, dried, and
capped for storage.

CAUTION: Unloading must be closely
monitored, particularly if there is no au-
tomatic "cut off" in the unloading line. For
example, if gas flow is allowed to continue
after unloading, the gas flowing into the
storage tank could rapidly increase inter-
nal pressure. This could cause serious
structural damage to the storage vessei.

The tank truck should nol be cleaned by
the customer, nor should the manway be
opened for inspection. The cleaning and
inspection of the tank truck should be
handled by the shipper under carefully
controlled conditions, designed to safe-
guard personnel and equipment. WARN-
ING: Under no circumstances should per-
sonnel enter any "empty" tank truck.

Tank Cars
VORANATE T-80 Toluene Diisocyanates
are shipped in insulated, baked-phenolic-
lined tank cars, equipped with external
heating coils and a safety relief valve set
for 75 psi Tank cars from The Dow
Chemical Company can be unloaded only
from the top. Also, only properly trained
and equipped personnel are permitted to
unload tank cars. Operators should wear
an approved respiratory protective device,
eye protection, and protective clothing,
footwear, and gloves.

Head and follow carefully each of the
safety recommendations and precau-
tions listed below:

1. Before attempting to use the following
procedure, operators should be thor-
oughly familiar with the hazards as-
sociated with the handling and storage
of VORANATE T-80 Toluene Diisocya-
nates. Also, see page 25 for a diagram-
matic drawing of a typical tank car.
(Note: All letter references refer to this
drawing.)

2. Verify that the proper car is being un-
loaded. Carefully check the car
number, product identification, and
commodity stenciling against the bill
of lading or other appropriate docu-
ment. Also, sample the contents to be
sure that the material is indeed a
VORANATE T-80 Toluene Diisocya-
nate, Product identification and in-
forrnation tags are attached to the
metal seal.

3. Position the car on the selected siding;
then set the brakes and block the
wheels.
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4. Position caution signs on the track or
car in such a way as to give adequate
warning to persons approaching the
car f rom the open end(s) of the siding.
CAUTION: The signs should not be re-
moved untilthe car has been unloaded
and disconnected from the discharge
connection. Code of Federal Regula-
tions, Title 49, "Hazardous Materials
Regulations of the Department of
Transportation, " Section 174.67, "Tank

Car Unloading," states, in part that:

FigureS-TankGar

Ihe signs must be of metal or other
comparable material, at least 12 in-
ches high by 15 inches wide in size,
and bear the words, "STOP - Tank

Car Connected," or "STOP 
- Men at

Work," the word "STOP" being in let-
ters a[ least 4 inches high and the
other words in letters at least 2 inches
high. The letters must be white on a
blue background.

TOP VIEIITI

%" SampleValve
2"Top UnloadingValve
2" $team Coil Outlet
2" Steam Coil lnlet
Safety Platform

ln addition to these mandatory regula-
tions, The Dow Chemical Company
recommends that the switch(es)on the
open end(s) of the siding be provided
with locks, or that derails be placed
on the track at least 50 feet from the
end(s) of the car. This should effec-
tively prevent the entry of other cars
into the siding where the isocyanate is
being unloaded. CAUTION: ln the
event derails are used, be sure to at-
tach a signal flag to the track to indi-
cate that the derail is in position. Also,
attach a signal light to the flag at night.

A
B

C
D
E

Gauging Device
3/+"Thermowell

75# SafetyValve
2"Top UnloadingValve
2" Pressure Connection
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i. Cllmb the ladder to the platform area
on top of the car. All unloading aP-

paratus on Dow tank cars is located
in the manway bonnet in the center of

the platform. Remove the seal f rom the
latch pin and open the bonnet dome.
When the cover is open, check to see

that all valves are in the closed
position.

i, Check the temperature of the tank car
by removing the 3/q-inch cap from the
thermowell (B) and inserting a ther-
mometer approximately 24 inches for

15-20 minutes. The temperature of the
contents must be above 60'F (16'C)
when the car is unloaded.

i. Should heating be necessary, remove
the cover from the magnetic gauge (A)

and raise the gauge rod to where the
magnet in the end of the rod engages
the magnet on the float. The rod is cali-
brated in 7+-inch increments and

should read between 4 and 7 inches
Next, attach a steam hose to the steam
inlet connection located on the bottom
of the car. Attach a steam traP,

designed for the steam pressure avail-
able, to the heating coil outlet connec-
tion. For greater control of the heating
process - that is, to avoid hot sPots
and product deterioration - use a
steam pressure of 25 lbs or less. Also

carefully monitor the outage to be sure
that expansion does not fill the car
"liquid full" and cause it to "pressure

relieve" through the safety valve.
Finally, be sure to monitor the pressure

on the tank car during heating. Do nol
allow pressure to go beyond 30 psig.

Also, dry nitrogen is recommended for
padding.

B. Allow the contents to warm until the
temperature ls at 68"F (20'C). When
the temperature reaches 6B"F (20'C),

turn off the steam, disconnect the lines,

and allow the heater coils to drain.
CAUTION: Carefully watch the ther-
mometer during heating. Do nof allow
the temperature to rlse above 104'F

(40'c).

Connect f langes holding vents or
vapor Iines (E) as follows:

a. Use the proper wrenches to re-
move the bolts. Both the vent and
load/unioad valves are equipped
wlth 2-inch ASA Series 

.15 flanges
with four bolts in a 4%-inch bolt
circle. Although these are combi-
nation flanges to which a screw-
type hookup may be made (e.9.,

by removing the 2-inch solid Plug
instead of the flange), it is strongly
recommended that a flanged con-
nection be used. Use an open-end
wrench of proper size to hold the
nut on the bottom of the f lange and
a box-end or socket wrench to turn

the bolt on the top side of the
flange. Pipe or other adjustable
wrenches are not recommended.
The bolts away from the operator
should be removed first.

b. Carefully connect the purge line

to the valve by reinstalling the gas-

ket and bolts.

c. Tighten opposite bolts with equal
pressure until all bolts are un-

iformly tight.

d. Equip the purge line connection
with a pressure gauge regulated
to a maximum pressure of 40 psig.

lf desired, a sample of the contents
may be drawn otf through the sample
valve (F), which is a %-tnch needle
valve equipped with standard PiPe
threads. (Note: lf a sample is desired
from an unpressured car, use 3 to 4
lbs of purge gas pressure.) The sam-
ple valve is attached to a sample line,

which is equipped with an excess flow
valve. Should the excess flow valve
close, turn off the sample valve. Wait

approximately one minute; then
reopen the sample valve. lf the excess
flow valve does not reopen, it may be
necessary to rap with a ball-peen ham-
mer against the manway cover plate

near the sample valve to cause the
ball in the excess flow valve to drop
into the open position A good preven-

tive practice against excess flow valve

closure is to draw the samPle verY

slowly. WARNING: Do not breathe
vapors. Wear proper protective equip-
ment, including an approved respira-
tory protectlve devlce.

11. Attach the unloading line(s) (which

should be clean, dry, and preferably

made of flexible metal or either Teflon
fluorocarbon or Viton fluoroelastomer
hose which can safely withstand un-

loading pressures) to the unloading
valve(s) (D and G). Follow the proce-

dure outlined under Step I. After
proper attachment of the unloading
line(s), slowly open the unloading
valve(s) until discharge llne(s) is

liquid full.

12. Pressure on the car may now be in-

creased to discharge the product. Be

sure, however, that the amount of pres-
sure is appropriate to the unloading
method used (i.e., by purge gas pres-

sure or pump). lf the contents are to
be unloaded by purge gas Pressure
alone, the storage tank should be fitted
with a vent scrubber. Also, storage
tank pressure should be carefully con-
trolled and monitored during the un-

loading operation.

13. When the tank car is empty, the unload-
ing lines should be blown clear of
liquid and blocked in before being dis-
connected. See Step 14d. There are a

number of ways to determine when the
tank car is empty. For example, a rapid
drop in pressure on the car would indi-
cate that the liquid is gone and that
the gas is blowing out through the un-
loading line. The amount of product
received rnto the storage tank should
also indicate whether or not the tank
car is empty. CAUfION: Do not use
the Magnetic Gauging Device to deter-
mine if the car is empty. This device
only extends 60 lnches into the car;
the car itself is '102 inches in diameter,
Also, do not breathe vapors. Wear
proper protective equipment, lnclud-
rng an approved respiratory protective

device, when disconnecting the lines.

I
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tb. Remove warning, open derails, unlock
switches, etc. Release hand brakes
and remove chocks from wheels. lf an
unloading rack was used for entrance
to the dome platform, be sure that all
parts of the rack are removed and re-
located far enough away from the car
to conform to AAR specified clearance
for entry of the rail crew for switching
operations,

Complete ail final paperwork (e g ,

"Empty Return lnstructions"). After all
forms have been completed and the
proper carrier endorsements obtained,
send the various copies to the loca-
tions designated ln the instructions.

Unloading must be closely monitored,
particularly if there is no automatic "cut

off" in the unloading line. For example,
if gas flow is allowed to continue after
unloading, the gas f lowing into the stor-
age tank could rapidly increase inter-
nal pressure. This could cause serious
structural damage to the storage
vessel.

Drums'
VORANATE I-80 Toluene Diisocyanates
are shipped in DOT specification phenolic-
lined steel drums or high-density polyethyl-
ene drums that are authorized for TDl.
Drums are equipped with two bungs on
the top.

'Currenlly, in the U.S.A., VORANATE T-80
Toluene Diisocyanates are available only in

bulk quantities (i.e., ln tank truck or tank car
shipments).

Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

1. Closely examine each shipment for
damaged drums. Drums should be
handled and unloaded carefully to pre-
vent damage. lf damaged drums are
found, they should be closely in-
spected for leaks, Leaking drums
should be removed to a well-ventilated
area and the contents transferred to
other suitable containers. The empty
drums should be decontaminated (see
page 13) and then holed or crushed
so they cannot be reused

2. Drums may be unloaded with conven-
tional stainless steel drum pumps, To

prevent collapse of the drum during
unloading, equip the drum vent with a
dry air or dry nitrogen breather. This
attachment will also prevent moisture
contamination of the contents. When
not in use, pump lines should be pro-
tected from moisture by fitting a plug
or cap into the open end. Portable
pumps, lines, and fittings, should be
carefully rinsed, dried, and stored in a
dry location. See "Moisture Control,"
page 7. CAUTION: Operators en-
gaged in handling, opening, unload-
ing, and closing drums should be
completely familiar with the hazards
associated with isocyanates and
should be properly equipped with pro-
tective clothing and an approved res-
piratory protective device.

17.
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Storage

Drum Storage
Whenever possible, drums containing
VORANAfE T-80 Toluene Diisocyanates
should be stored indoors. During cold
weather, the temperature in storage areas
should be kept above 68'F (20'C). lf drums
are received frozen, be sure the contents
are completely thawed and mixed before
using. Thawing may be accomplished by
allowing the drums to sit in a warm storage
area or by using a drum heater. CAUTION;
Do nol heat the contents above 104"F
(40"C) or the drum wall above '175"F

(79.5'C). Overheatlng may cause expan-
sion of the contents, homopolymerization,
and the subsequent formation of carbon
dioxide, which can seriously weaken or
completely rupture a drum. See "Tempera-
ture Control," page 8. During warm
weather, drums may be stored outdoors.
However, drums should be stored in such
a manner as to prevent water from collect-
ing on the tops. This may be accomplished
by storing the drums under a cover or by
stacking them on their sides.

O Butk storage
A properly designed bulk storage sys-
tem for VORANAIE T-80 Toluene Diisocya-
nates must:

r Permit safe handling of the material,

r Provide both moisture and tempera-
ture control,

r Prevent contamination of the prod-
uct, and

r Minimize the hazards of combustibility.

Before attempting to construct such a sys-
tem, therefore, it is essentialthat designers
familiarize themselves with the hazards,
safety recommendations, and precautions
associated with the handling and storage
of VOBANATE T-80 Toluene Diisocyanates.
A genuinely practical design must not only
include a physical layout of the facilities
and equipment, but must aiso include a
plan for personnel safety in all areas of the
operation. ln short, the establrshment of
safe work procedures must be an integral
part of any bulk storage system. ln addi-
tion, designers must consider all applica-
ble insurance requirements, as well as gov-
ernmental codes and regulations, and

should consult with all appropriate state
and local agencies during each stage of
planning and construction.

The equipment described below is suit-
able for use in bulk storage systems for
VORANATE T-80 Toluene Diisocyanates.
Such items, however, are merely compo-
nents of typical systems and must not be
considered a finished design. Also, other
equipment similar to the items iisted can
be tested for performance and may give
equally good results See the lists of
"Equipment Manuiacturers and Suppliers"
on pages 33-38.

Tanks
Tanks should be sized to meet plant and
customer needs. Minimal capacity equiva-
lent to 

.l50% 
of normal monthly bulk receipt

is suggested. Each storage vessel should
be awelded, verticalor horizontal, cylindri-
cal, carbon steel tank (A2B3C steel) built
to API 650 Code and designed to hold the
specified product safely when filled to
capacity.

Both vertical and horizontal tanks should
be equipped with thefollowing openings:

1 - 2O-inch of manway,

1 - 2O-inch shell manway 12 inches
off floor,

1 - 3- or 4-inch roof nozzle for vent,

3 - 172-inch roof nozzles for gauge,

1 - Z-inch shell nozzle near floor lead-
ing to a dished sump for drain,

2 - 2- to 3-inch shell nozzle 12 inches
above floor for inlet and outlet.
lnlet and outlet are to be g0'
apart, and

1 - 1-inch 3,000-lb coupling in shell
36 inches above floor for ther-
mometer well,

Tank vents should be passed through an
activated carbon bed prior to discharging
to the atmosphere.

ln the design of tanks to be lined, minimal
radii recommended by the lining manufac-
turer must be observed. Full fillet rnterior
welds shou/d be utilized, and all splatter
must be ground smooth. Welds must be
continuous and smooth and should have
no undercuts or porosity. The tank man-
ufacturer should be responsible for provid-
ing the proper radii and welds and for

removing all splatter. The lining contractor
should be responsible for other surface
preparation.

Tanks should be water-tested to desrgn
pressure, and then dried, brush sand-
blasted inside, and cleaned. A silica gel
charge should be piaced inside the tank
prior to sealing it for shipment, Also, mois-
ture content should be 125 ppm maximum
prior to putting the tank into service. Ex-
terior scale should be removed and the
exterior primed with one coat of red inor-
ganic zinc primer. Silica gel charges in
tanks must be removed and the system
must be thoroughly cleaned dried, and
purged with a dry pad gas prior to use.

Linings
Linings are desirable to prevent the pickup
of rust or iron which can cause product
discoloration. lf a lining is to be used, sur-
face preparation and lining application are
of prime importance and should be con-
ducted in strict accordance with the lining
manufacturer's recommendations. Also,
only experienced lining applicators, who
are licensed or approved by the lining man-
ufacturer, should be considered for appli-
cation work.

Surfaces should be prepared and coated
within B hours, during which proper tem-
perature and humidity control should be
maintained. ln no case, however, should a
lining application be attempted on a sur-
face once evidence of rust has been de-
tected. AIso, if linings are appiied in the
shop, extra care must be exercised to pre-
vent lining damage during transportation
and erection of the tank. lf any damage
does occur, it should be thoroughly re-
paired prior to placing the tank in service.
High-temperature baked-phenolic lining is
satisfactory for storage of VORANATE T-80
Toluene Diisocyanate, provided proper ap-
plication and curing methods are em-
ployed. Other satisfactory lining materials
include the following: Heresitel P403-L66;
Bisonite2 957; Plasite'3055, 3066 or 7122;
Colturlet Phenguard4 7436 and equivalent
materials.

'Trademark of Heresite-Saekaphen, lnc.
'Trademark of Bisonite Company, lnc
sTrademark of Wisconsin Protective Coating
Corp.

nTrademark of Sigma Coatings, lnc.
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lnsulation
Storage tanks located out-of-doors and
which may be exposed to extremes of tem-
perature should be insulated with either a
1- or'11/p-inch thick polyurethane foam or
STYHOFOAM* Brand Plastic Foam, or a
2-inch thick fibrous glass. lnsulation must
be sealed to prevent the collection of mois-
ture, which could corrode the external tank
wall. ln addition, an effective weather cover
should be used to protect the tank from
rain, snow, ice, etc.

lf tanks are located indoors, where normal
room temperatures are maintained, insula-
tion may not be necessary. lnterior storage
tanks insulated with plastic foam should
be covered with an effective flame barrier
to minimize the hazard of combustibility.
To prevent lining damage, insulation and
any necessary welding should be com-
pleted before the lining is installed.

Pumps
Steel or stainless steel standard centrif ugal
or positrve displacement pumps equipped
with mechanical seals are preferred. Seal-
less pumps (such as Crane Chempump')
and magnetic drive pumps (such as

Kontroe and Magnatex3) are also satisfac-
tory. Do nof use sllicone greases. Also,
mechanical seals should be purged with

dry gas to prevent moisture from contact-
ing the seal face and causing urea forma-
tion and seal failure.

Depending upon preferred flow rates, two
pumps for each system may be desirable,
Truck unloading pumps should have a

capacity of 100-150 gpm. Lower rates, how-

ever, may be preferred for process pumps.
lf so, two suitably sized pumps should
be used,

Relief Valves
Three types of valves are required:

r Pressure-vacuum (P-V) vents for tanks,

r Helief valves for positive displacement
pumps, and

r Line relief valves.

*Trademark of The Dow Chemical Company

'Trademark of Crane Company

'Trademark of The Kontro Company
3Trademark of Bullen Pump and Equipment
Company

Each storage tank must be provided with
a pressure-vacuum (P-V) vent valve which,
to prevent accumulation of vapors, should
relieve or terminate out-of-doors.

Also, provided that all parts and equipment
are rated for a working pressure of 150

psig, each positive displacement pump

should be equipped with a relief system
set at a maximum of 125 psig. lf parts and
equipment are not rated at 150 psig, the
relief should be set at 75% lo 95o/o of the
system's lowest working pressure.

Finally, each line section which can be
closed off by valves while full of liquid
should have a relief valve which relieves
back toward the tank, with the final section
relieving into the tank itself Settings for
these reliefs should be the same as those
for pumps,

Pressure Gauges
Gauges should be provided at the pump,
before and after filters, and near the proc-

ess They should be protected by a sealed
diaphragm filled with nonhydrocarbon
fluid. Gauges are also advisable on steam
and air lines and on equipment where
gases or liquids are handled, such as chill-
ers and heat exchangers.

Sample Valves
To facilitate product sampling, 1/z- lo 3/a-

inch sample valves, which terminate in a
stainless steel nipple, should be provided
in each system.

Piping
Both schedule 40 seamless carbon steel
pipe (A53) and welded pipe joints with
flanges and flanged valves work well,
Threaded couplings and valves may also
be used, provided that tape made of Teflon

brand fluorocarbon fiber is used on all

threaded fittings. Tape must be applied
carefully, Also, no pipe dopes may be
used.

Selection of line sizes will be determined
by product flow rate, system design, and
pump specifications. Normally, a line 3 in-

ches in diameter is satisfactory; however,

for short, simple systems, 2 inches may be
more suitable, while for longer and more
complex systems, 4 inches may be re-
quired, ln any event, sizes should be estab-
lished in conjunction wtth the pump

supplier, keeping the diameter to the prac-

tical and economical minimum.

Pipeline insulation and heating or cooling
may be required if lines are either outdoors
or in an area where normal room tempera-
tures are not maintained.

Heating
VOHANATE T-80 Toluene Diisocyanates
should be maintained at slightly above
room temperature (i.e., 70'-90'F [2t "-
32"C1). Care should be taken to prevent
the product from overheating to above
104'F (40"C). For heating uninsulated in-
door storage tanks, an industrial heater
may prove adequate. However, foroutdoor
insulated tanks, external plate coils using
steam to 25 psig are recommended. To

maintain suitable product temperatures,
pipelines may also require insulation, trac-
ing, or both.

Heat Exchangers
Heat exchangers should have an area of
2 to 3 square feet per gallon/minute.

Pad Gas
Dry nitrogen ls preferred; howevet dry, oil-
free air supplied by an air compressor and
dryer may also be used. Either gas should
have a maximum dew point of -40"F
(- 40'C). lt is very important that TDI tank
atmospheres be kept dry. lf wet air ls al-
lowed to enter the tank, solrd ureas will be
formed" Over a period of time, a substantial
amount of solids can accumulate.

Pressure Control
Valves (PCV)

Use a low-pressure regulator to control the
pressure in the isocyanate storage tank.

Temperature
lndicators (TI)

The temperature of the product may be
accurately rnonitored with a dial{ype ther-
mometer inserted in a suitable thermowell.
To achieve greater heat transfer for a more
accurate reflection of the temperature of
the contents, be sure the thermometer is

in direct contact with the thermowell,

Level lndicators (Ll)
A levei indicator should be used to meas-
ure product level in the tank and to deter-
mine inventory.



t Strainers
Steel-cased, dual-line strainers having
100-mesh stainless steel reinforced wire
screen baskets are recommended. Units
should also be equipped with block valves
which permit one side to continue in oper-
ation while the other is being serviced. lt

is strongly recommended that all unload-
ing and process lines be equipped with
either strainers or fllter; e.9., use strainers
on the unloading lines close to the tank
and filters on the process lines close to the
process.

Filters
Filters should be equipped with elements
which are suitable to the product and the

desired flow rate. Twenty-micron, cotton-
wound elements with voile-covered steel
mesh cores are recommended.

Meters
Use suitably sized meters, Meters should
contain no aluminurn or aluminum alloys
nor any synthetics other than Teflon fluoro-
carbon and Viton fluoroelastomer. Turbine
meters equipped with totalizers have
proved satisfactory.

Valves
Cast steel, malleable iron, or 316 stainless
steel 150 psig valves are suitable for tank
nozzles. Steel, malleable iron, or iron 125

psig valves may be used on lines. Also,

gate, ball, or plug valves may be used,
provided no internal lubrication is required.
Valve packing, if required, should be non-
graphited asbestos, asbestos impreg-
nated with Teflon fluorocarbon fiber, or
braided Tef lon fluorocarbon fiber, Also, ball
valves should have seats of Teflon.

Gaskets
Gaskets of nongraphited asbestos, asbes-
tos impregnated with leflon fluorocarbon,
or braided Teflon fluorocarbon fiber may
be used. Spiral-wound Teflon filled gaskets
and Garlock Gylon' Blue have also proved
satisfactory.

'Trademark of Garlock lnc.

Figure 6 - lsocyanate Component Storage System
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Hoses
Hoses should be made of either Tellon
fluorocarbon or Viton fluoroelastomer.
Hoses for permanent and continuous serv-
ice should be made of flexible seamless
metal, steel, or stainless steel,

Electrical
Explosion-proof wiring and equipment
should be used in all areas where flam-
mable vapors or dusts are likly to be pres-
ent. Also, all electrical equipment should
be grounded,

Electrical work must conform to all appli-
cable codes and ordinances. When order-
ing electrically operated equipment, be
sure to specify the type of electrical service
available.

Foundations
Depending upon load and soil conditions,
reinforced concrete pads, concrete rings.
reinforced concrete piers, or crushed
stone rings may be used. Vertical tank
bottoms should be coated and, if out-of-
doors, sealed to the foundation with as-
phalt. Also, lf ring foundations are used,
the centers should be filled with com-
pacted oiled sand.

Paint
All steel equipment used out-of-doors
should be carefully cleaned and coated
with a suitable primer

Dual-Service Equipment
Equipment to be used for two or more prod-
ucts must be so designed that it can
be drained and blown dry between prod-
ucts. Manifolds should not be used.
lnstead, switch-hose and quick-coupler
connections should be made between
dual service equipment and individual
product lrnes.

Drains
All equipment should be provided with
drains and should be designed to drain
completely. Piping should slope toward
low points equipped with drains, Tank
areas should be diked; however, there
should be no open drains within the
diked area

Ventilation
lndoor storage systems should be housed
in a separate room, equipped with exhaust
fans and intakes. This will minimize vapor
accumulation in the event of a leak or spill.

Miscellaneous
r Waste control, disposal, and air pollution

control measures should be carefully
considered. Proper systems and opera-
tional controls should be instituted and
carefully maintained.

o All equipment and facilities, as well as
their installation, should conform to the
specifications and requirements of
appropriate federal, state, and local
codes and ordinances.

r All equipment and materials should be
compatible with the product to be han-
dled and should be installed in strict
compliance with the manufacturer's
recommendations.

r All systems should be bonded and
grounded. Bonding and groundrng ca-
bles should be available at all loading
and unloading stations.

r All electrlcalequipment, such as motors,
switches, etc., as well as their instal-
lation and use, must conform to codes
established by Underwriters Labora-
tories (UL).

r All tanks should be equipped with a strip-
ping connection so that the tank may be
completely emptied for cleaning, in-
spection, or repair.

. All liquid bulk storage systems should
be hydrostatically tested prior to lining,
insulation, or use.

r All systems, new or old, should be pro-
vided with adequate waste control and
disposal facilities, as well as sources of
air, water, steam, and electric power for
both systems operation and cleaning,

CAUTION
. Toxicology: Virtually all chemicals pos-

sess some degree of toxicity. Before han-
dling a new chemical, therefore, it is
essential that its toxicological properties,
as well as any potential hazards as-
sociated with its handling and use, be
thoroughly studied and understood.
Based upon this study, appropriate
health and safety standards should then
be established and maintained. Be sure
to obtain a copy of the current Material
Safety Data Sheet (MSDS) for the appro-
priate VORANATE T-80 Tol uene Diisocya-
nate. Copies are available upon request
from any Dow sales office or from The
Dow Chemical Company, Plastics
Group, 2A40 Willard H. Dow Center,
Midland, Ml 48674.

r lsocyanate: Equipment containing cop-
per, zinc, or tin, or their alloys, including
brass, bronze, or galvanized materials,
should nol be exposed to liquid isocya-
nate or its vapors. Also, do not expose
either rubber or synthetics - except
Teflon fluorocarbon or Viton fluoroelas-
tomer - to isocyanate liquid or vapor.

r Silica gel charges; Silica gel charges i,n
tanks must be removed and the systeiir
must be thoroughly cleaned, dried, and
purged with a dry pad gas priorto use.
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The following list is representative of manu-
facturers and suppliers of equipment who
may be used in the design and construc-
tion of systems for bulk handling and
storage of VORANATE T-80 Toluene Diiso-
cyanates Specific questions about the
specifications or suitability of any of the
products offered by these firms should be
addressed to the flrm in question'. The Dow
Chemical Comnpany neither endorses the
products offered nor guarantees their per-

formance. Reference to a company or
product by name does not imply approval
or recommendation by Dow of any product
to the exclusion of others that may be suit-
able for the intended purPose.

'The names, addresses, ZIP codes, and tele-
phone numbers listed here are accurate as of
the date of pubtication. For current information,
consult Thomas Register, Standard & Poor's,
or the Dun & Bradstreet Beference Book of
Manufacturers.

Couplings-Quick
Dover Corp., OPW Div.
277-T Park Avenue
New York, NY 10172
212-826-7164

Ever-Tite Coupling Co., lnc.
256 W. 54 St.
New York, NY 10019
212-265-1424

Drum Filling
Crandall Filling Machinery, Inc.
P.0. Box 706-T
Buffalo, NY 14217
716-885-2228

Dryers
Lectrodryer Div.
(Ajax Magnethermic Corp.)
P.0. Box 2500
Richmond, KY 40475
606-624-2091

Pall Fneumatic Products Corp.
22OO Northern Blvd.
East Hills, NY 11548
516-484-5400

Permea
11444 Lackland Road
St. Louis, MO 63146
314-694-0158

Sentry Tank Accessories, lnc.
3800 N. Carnation Street
Franklin Park, tL 60131
312-671-1500

Filters
Commercial Filters Div.
(A Sohio Company)
State Flte., 32 W
P.0. Box 1300
Lebanon, lN 46052
317-482-3900

Cuno, lnc.
(Commercial Shearing, lnc.)
402 Flesearch Pky.
Meriden, CT 06450
203-238-8716

Filterite Brunswick Corp.
Technetics Div.
2033 Greenspring Dr.

Timonium, MD 21093
301-252-0800

Millipore Corp.
80 Ashby Road
Bedford, MA 01730
617-275-9200

Flonningen-Petter Go.
(Div. Dover Corporation)
P.0. Box 1887
Portage, MI 49081
616-323-1313

Gaskets
Crane Packing Co.
6410 Oakton St.
Morton Grove, lL 60053
312-967-2400

Flexitallic Gasket Co"
P.0. Box 848
151 Heller Pl.
Bellmawr, NJ 08031
609-931-2s00

Garlock lnc.
Mechanical Packing Division
(Colt lndustries, lnc.)
1666 Division St.
Palmyre, NY 14522
315-597-4811

Manville
P.0. Box 5108
Denver, CO 80217
1-800-243-8060

Gauges, Pressure
Ametek, lnc.
U.S. Gauge Div.
P.0. Box '152, Dept. TR
Sellersville, PA 18960
215-257-6531

Dresser lnstrument Division
Dresser lndustries, lnc.
250 E. Main St.
Stratford, CT 06497
1-800-243-8160



Grease Lubricants
(Solvenf Flesfstant)
Penreco
(A Pennzoil Division)
104 S. Main St.
Butler, PA 16001
412-283-5600

Heat Exchangers
ITT Standard
Heat Transfer Technology
175 Standard Pky.
Buffa[o, NY 14227
716-897-2800

Nooter Corp.
P.0. Box 451
St. Louis, MO 63166
314-621-6000

Patterson-Kelly Co.
(Div. Harsco Corp.)
Thomas & Muth $ts.
East Stroudsburg, PA 18301
717-421-7500

Smithco Engineering, lnc.
P.0. Box 571330
Tulsa, OK 74157
918-446-4406

Struthers Wells Corp.
1003-T Pennsylvania W.
P.0. Box I
Warren, PA 16365
814-726-1000

Vilter Mfg. Corp.
2217-T S. First St.
Milwaukee, WI 53207
414-744-0111

Heaters
Crane Company
(Cocrane Environental

Systems Div,)
P.0. Box 191

King of Prussia, PA 19406
215,265-5050

Hose
(Metat)
Aeroquip, U.S. lndustrial GrouP
300 S. East Ave.
Jackson, Ml 49203
517-787-8121

Federal Hose Manufacturing CorP.
P.0. Drawer 480
Painesville, OH 44077
2'16-352-8927 or 1 -800-346-4673

Flexonics, Ins.
300-T E. Devon Ave.
Bartlett, lL 60103
312-837-1811

Penflex lnc.
271 Lancaster Ave.
Frazer, PA 19355
215-644-7400 or 1 -800-232-3539

Universal Metal Hose Co.
2135 S. Kedzie Ave.
Chicago, lL 60623
312-277-0700

Hose
(Synthetic)
Goodaltr Flubber Co.
P.0. Box 8237jf
Trenton, NJ 08650
609-587-4000 or 1 -800-524-2650

The Goodyear Tire & Hubber Co"
lndustrlal Products Div.
P.0. Box 52{
Akron, OH 44309
216-796-2204

H. M. Engineered Products
P.0. Box 5205
North Charleston, SC 29406
803-744-6261

Uniroyal, lnc"
Product lnformation Center
World Headquarters
Middleburg, CT 06749
203-573-3717

Hose Heels
Hannay, Clifford B. & Son, lnc.
700 E. Main St.
Westerlo, NY 12193
518-797-3791 or 1-800-982-0030

lnsulation
The Dow Chemical Company
Ptastics Group
2040 Willard H. Dow Center
Midland, Ml 48674
517-636-1000

Pittsburgh Corning Corp.
800 Presque lsle Dr.

Pittsburgh, PA 15239
412-327-6100

Joints
(See "SWIVEL JOINTS")

Level lndicators
Emerson Electric Co.
8000-T. W. Florissant Avenue
St. Louis, MO 63136
314-533-2000

Level Indicators
{Magnetic)
Midland Mfg. Corp.
7733-T Gross Point Bd.
$kokie, lL 60076
312-677-0333

WffiffiffiruffiTffi tr##
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Level Switches
Magnetrol lnternational
5300 Belmont Fld.
Downers Grove, lL 60515
312-969-4000

National Sonics
(Div. of Xertex Corp.)
250-T Marcus BIvd.
Hauppauge, NY 11787
516-273-6600

Linings
Ameron, lnc.
(Ameron Protective Coatings Div.)
4700-:f Hamona BIvd.
P0. Box 3000
Monterey Park, CA 91754
213-268-4111

Bisonite Co., lnc.
2248:f Military Rd.
Tonawanda, NY 14150
716-693-6130

Heresite-Saekaphen, lnc.
822 S. 14th St.
Manitowoc,Wl 54220
414-684-6646

Sigma Coatings, lnc.
P.0. Box 826, Dept. TFt
Harvey, LA 70059
504-347-4321

Wisconsin Protective Coating Corp.
614 Elizabeth St.
Green Bay, Wl 54305
414-437-6561

Meters
Brooks lnstrument Div.
(Emerson Electric Co.)
407 W. Vine St.
Hatfield, PA 19440
215-362-3500

The Foxboro Company
86 Neponset Ave.
Foxbor, MA 02035
617-543-8750

Halliburton Services
(Div. Halliburton Company)
Drawerl43l
Duncan, OK 73536
405-2s1 -3760

Liquid Controls Corp.
Dept. TH-31
Wacker Park
N, Chicago, lL 60064
312-689-2400

Flockwell lnternational Corp.
(Measurement & Flow Control Div.)
411 N" Lexington Ave.
Pittsburgh, PA 15208
412-247,3000

$mith Meter Div.
(Geosource, Inc.)
Dept. T
P.0. Box 10428
Erie, PA 16514
814-899-0661

Moisture Detectors
Beckman lnstruments, Inc.
2500-T Harbor Blvd.
Fullerton, CA 92634
714-871-4848

E.l, du Pont de Nemours & Co., Inc.
Analytica! lnstruments Div.
3411 Silverside Fld.
Concord Plaza
Quillen Building
Wilmington, DE'19810
302-772-550A

Teledyne Analytical lnstruments
16830 Chestnut Dr.
City of lndustry, CA 91748
818-961-9221

Pumps
(Canned)
Crane Company
{Chempump Div.}
175 Titus Ave.
Warrington, PA 18976
215,343-6000

Pumps
(Centrifugal)
Allis-Chalmers Pump, Inc.
P.0. Box 512
Milwaukee, WI 53201
414-475-2000

The Duriron Company, Inc.
N. Findlay & Thomas Sts.
Dayton, OH 45401
513-226-4000

Goulds Pumps, lnc.
240 Fall St.
Seneca Falls, NY 13148
315-568-2811

lngersoll-Fand
(Pump Group)
1200 West Belt Drive North
Houston, TX 77043
713-467-2221

Pumps
(Magnetic Drive)
Bullen Pump & Equipment, lnc.
P.0. Box 770845
Houston, TX 77215
713-493-4840

The Kontro Co., lnc.
450 W River St.
Orange, MA 01360
617-544-2536



I Blackmer Pump

I (Div. Dover Corp.)
t 1809 Century Ave., S,W.

I Grand Rapids, Ml 49509I il:,',"-,:,:'11,,,
I (Div. of Parker Hannifin Corp.)
I P0. Box 71-T
I Waltham, MA 02254

I 017-ss4-o6so

I Hoper Pump Co.

I P.0. Box 269
I Gommerce, GA 30829

I +o4-Bas-sss1

I Viking Pump - Houdaille, tnc.
I George & Wyth Sts.

I Cedar Falls, lA 50613

I 31e-266-1741

I Wuukesha Division
I tAbex Corp.)

I 5510 Lincoln Ave.

J Waukesha, Wl 53186
I 414-542-0741

I
I

I O Refrigeration Units

I Carrier Corp.
I P.0. Box 4B0B

I Syracuse, NY 13221

I '15-432-6000I Dunham-Bush, lnc.
I r78 South st.
I W"st Hartford, CT 06110

J '03-24e-8671
I Ronningen-Petter

I (Div. Dover Corp.)
I P.0. Box 1887

I Portage, Ml 49081

I u16-323-1313

I Vilter Mfg. Corp.
| 2211:r S. First St.

I Milwaukee, Wl 53207
I 414-744-0111

Safety Equipment
American Optical Corp.
(Safety Products Div.)
14 Mechanic St,
Southbridge, MA 01550
617-765-9711

Bausch & Lomb lnc.
P.0. Box 450
Rocheste[ NY 14692
716-338-6000

E. D. Bullard Co"
2682 Bridgeway
Sausalito, CA 94965
415-332-0410

Mine Safety Appliances Co.
P.0. Box 426
Pittsburgh, PA 15230
1-800-672-2222

Strainers
Cuno, lnc.
(Commercial Shearing, lnc.)
402 Flesearch Pky.
Meriden, CT 06450
203-237-5541 or 1-800-243-6894

Dover Corp., OP\[/ Div.
277+ Park Ave.
New York, NY 10172
212-826-7160

Swivel Joints
FMC Corporaticn
Fluid Control Operation
1803 Gears Fld.
Houston, TX 77067
713-591-4000

LTV Energy Products Co.
P.0. Box 461388
Gar[and, TX
214-276-5151

Synthetics
E.l. du Pont de Nemours & Co., Inc,
1007-T Market St.
Wilmington, DE 19898
302-774-2421

Tanks
Buffalo Tank Corp.
P.0. Box 2755-T
Baltimore, MD 21225
1-800-368-2105

Tape
E.l. du Pont de Nemours & Co., lnc.
1007 Market $t.
Wilmington, DE 19898
302-774-2421

Thermometers
(Note: Mast manufacturers of thermorn-
eters also supply thermowells.)

Palmer lnstruments, lnc.
3131 Wasson Rd,
Cincinnati, OH 45209
513-871-7800

Princo lnstruments, lnc.
1020-T lndustrial Highway
Southampton, PA 18966
215-355-1500

Valves
Crane Co.
(Valve Div.)
800 E. Third Ave.
King of Prussia, PA 19406
215-962-0366

Jamesbury Corp.
640 Llncoln St.
Worcester, MA 01605
1-800-243-8160

KTM lndustries lnc.
16610-:f Barker Springs Fld.
Houston, TX 77084
713-492-8800

The Lunkenheimer Co.
Beekman St. at Waverly Ave.
Cincinnati, OH 45214
513-921-3400

Rockwell lnternational Corp.
401 N. Lexington Ave.
Pittsburgh, PA 15208
412-247-3000

Safe Handling and Storage



Valves
(Control)
Fisher Controls lnternational, lnc.
205-T S. Center St.
Marshalltown, lA 50158
515-754-3011

Masoneilan Div.
(McGraw-Edison Co.)
P.0. Box 4020
Woodlands, TX 77387
713-367-5741

Valves
(Relief /Vents)
Crosby Valve & Gage Co,
43 Kendrick St.
Wrentham, MA 02093
617-384-3121

Emerson Electric Co.
8000 W Florissant Ave.
St. Louis, MO 63136
314-553-2000

Oceco Division
(Pettibone Corp.)
4700-T W. Division St.
Chicago, lL 60651
312-772-9300

The Protectoseal Co.
227 Foster Ave.
Bensenville, lL 60106
312-595-0800

Sentry Tank Accessories, lnc.
3800 N. Carnation St.
Franklin, lL 60131
312-671-1500

Vapor Detectors
GMD Systems lnc.
Old Route 519
Hendersonville, PA 15339
412-746-3600

MDA Scientific, Inc.
405 Barclay Blvd.
Lincolnshire, lL 60069
1-800-323-2000
(lllinois : 31 2-634-2800)

National Draeger, lnc.
P.0. Box 120
Pittsburgh, PA 15230
412-787-8383
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Equipment
Manufacturers
and Suppliers:
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The foliowing list of manufacturers and

suppliers' of NIOSH-approved respiratory
protective equipment was obtained from
the National lnstitute for Occupational
Safety and Health, Morgantown, VVV

26505. Questions about the specifications
or suitability of any of the products offered

by these firms should be addressed to the

firm in question, The Dow Chemical
Company neither endorses the products
offered nor guarantees their performance.

Reference to a company or product by
name does not imply approval or recom-
mendation by Dow of any product to the

exclusion of others that may be suitable
for the intended purpose.

'The names, addresses, ZIP codes, and tele-
phone numbers listed here are accurate as of
the date of publication. For current information,
consult Thomas Register, Standard & Poor's,
or the Dun & Bradstreet Reference Book of
Manufacturers.

Ace Enterprises
820jr N.w. 144th St.
Miami, FL 33168
305-685-8784

American Optical CorP.
Safety Products Division
14 Mechanic St.
$outhbridge, MA 01550
617-765-9711

Andersen Manufacturing Co., lnc.
P.O. Box 318
Furlong, PA 18925
215-794-8121

Binks Manufacturing Co.
9201 W. Belmont Ave.
Franklin Park, IL 60131
312-671-3000

BioMarine lndustries, Inc.
45 Great Valley Center
Malvern, PA 19355
21s-647-7200

Bowen Tools, lnc.
2400{ Crockett St.
P.O. Box 3186
Houston, TX 77253
713-869-6711

Browning Ferris lndustries, lnc.
14701-T St. Mary's Lane
P.O. Box 3151

Houston, TX 77253
713-870-8100

E. D. Bullard Co.
?:682 Bridgeway
Sausalito, CA 94965
415-332-0410

Cesco Safety Products
(Parmelee lndustries, lnc.)
1535 Walnut St.
P.O. Box 1237
Kansas City, MO 64141
816-842-8500

Clemco lndustries
1657 Rollins Hd.
Burlingame, CA 94010
415-570-6000

Clemtex, lnc.
248 Mc0arthy Dr.

Houston, TX 77029
713-672-4251

Defense Apparel
247:f Addison Rd.
Windsol CT 06095
203-522-1957

The DeVilbiss Company
P.O. Box 913jf
Toledo, OH 43692
1 -800-628-1200, ext. 735

A. E. Draegerwerk
2400 Lubeck 1

Postfach 1339
Moislinger Allee 53/55
West Germany

Eastern Safety Equipment Co., Inc.
59-20-T 56th Ave.
Maspeth, NY 11378
718-894-7900

Empire Abrasive Equipment Corp.
2101 W. Cabot Blvd.
Langhorne, PA 19047
21s-7s2-8800

Encon Manufacturing Co.
P.O. Box 3826-TH
Houston, TX77253
713-462-4723, Exl. 127

The Fibre Metal Products Co.
Brinton Lake Rd. & Flte. 1

Concordville, PA 19331

215-459-5300

Glendale Optical Co.n lnc.
130 Crossways Park Dr.

Woodbury, NY 11797
516-921-s800

Globe Safety Equipment, lnc.
125 Sunrise Place
P.O. Box 7248
Dayton, OH 45407
513-224-7468

HSC Corp.
107 E. Alexander St.
Buchanan, Ml 49107
616-695-9663

Kelco Sales & Engineering Co.
Front St. & Paddison Ave.
Norwalk, CA 90650
213-868-9861

Key Houston, lnc.
13911 Atlantic Blvd.
Jacksonville, FL 32225
904-241-4191

Lear Siegler, lnc,
714 N. Brookhurst St.
Anaheim, CA 92803
714-774-1010



Mine Safety Appliances Co.
P.O. Box 426
Pittsburgh, PA 15230
1-800-672-2222

Mohawk lndustrial Supply Co.
P.O. Box 945
Manchester, CT 06040
203-643-5107

National Draeger, lnc.
P.O. Box 120
Pittsburgh, PA 15230
412-787-8383

Norton Consumer Products
(A Div. of Siebe North, lnc.)
P.O. Box 7500
16624 Edwards Road
Cerritos, CA 90701
213-926-0545 or 1 -800-42'l -3841

Pauli & Gritfin Co.
907 Cotting Lane
Vacaville, CA 96588
707-447-7000

Pulmosan Safety Equipment Corp.
30-48-T Linden Place
Flushing, NY 11354
718-939-3200

Hobertshaw Controls Co.
P.O. Box 26544
Richmond, VA 2326't
804-281-0700

Safe-Tex Manufacturing
15 Brandon
Toronto, Ontario, Canada
416-534-4223

Safety and Supply Co.
5510 East Marginal Way
South Seattle, WA 98134
206-762-8500

Schmidt Manufacturing,
P.O. Box 37
11927 S. Highway 6
Houston, TX 77053
713-434-0581

Scott Aviation
{A Div. ol A#O lnc.}
2225 Erie St.
Lancaster, NY 14086
716-683-5100

Sellstrom Mfg. Co.
PO. Box 355
Palatine, IL 60078
312-358-2000

Co.

Siebe Gorman Holdings Ltd.
Neptune Works Davis Rd.
Chessington Surrey, England KTg

Standard Safety Equipment Co.
P.O. Box 188
Palatine, lL 60078
312-359-6000

Stewart-Warner Corp.
1826 W. Diversey Pkvty.
Chicago, lL 60614
312-883-6000

3M Company
3M Center
St. Paul, MN 55144
612-733-1110

Titan Abrasive Systems, lnc.
P.O. Box 318{
Furlong, PA 18925
215-794-5661

United States Satety Service Co.
1535 Walnut St.
P.O. Box 1237
Kansas City, MO 64141
816-842-8500

Willson Safety Products
Div. of WGM Safety Corp.
P.O. Box 622, Dept. T
Fleading, PA 19603
215-376-6161

VORATVATE T-fifr
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References
Literature published by the following

organizations:

American Conference of
Governmental lndustrial Hygienists
6500 Glenway Avenue, Building D-7
Cincinnati, OH 45211

513-661-7881

lnternational Isocyanate lnstitute, lnc.
119 Cherry Hill Road
Parsippany, NJ 07054
201-263-7517

National lnstitute for Occupational
Safety and Health
944 Chestnut Ridge Road
Morgantown, WV 26505
304-291 -4126

Occupational Safety and Health
Adrministration
Department of Labor
200 Constitution Avenue N.W.
Washington, DC 20210
202-523-93611

The Society of the Plastics lndustry, lnc.
350 Lexington Ave.
New York, NY 10017
212-573-9400



Product Stewardship
The Dow Chemical Company has a funda-
mental concern for all who make, distri-
bute, and use its products, and for the
environment in which we live. This concern
is the basis for our Product Stewardship
philosophy, by which we assess the health
and environmental information on our prod-
ucts and then take appropriate steps to
protect employee and public health and
the environment. Our Product Stewardship
program rests with each and every indi-
vidual involved with Dow products - from
the initialconcept and research to the man-
ufacture, sale, distribution, use, and dis-
posal of each product.

Customer Notice
The Dow Chemical Company strongly en-
courages its customers to review both their
manufacturing processes and their appli-
cation of Dow products f rom the standpoint
of human health and environmentalquality.
To help ensure that Dow products are not
used in ways for which they were not in-
tended or tested, Dow personnel are pre-
pared to assist customers in dealing with
both ecological and product safety consid-
erations, Your Dow representative can ar-
range the proper contacts.
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CHEMTREG
FOR CHEMICAL EMERGENCY
Spill, Leak, Fire, Exposure, or Accident

CALL CHEMTREC
DAY OR NIGHT

*800-424-9300
Toll-free in the continental U.S.

xAdd long-distance access number if required

483-7616 in District of Columbia

For calls originating outside the
Continental U.S. : 202-483-7616

- Washington, DC, Collect
ALL CALLS ARE RECORDED

CMA

@ffi
EIISYFIIEUTIO|Y EMEFIOEIiICY

trEEPEllUSE BYATElvt

DISTRIBUTION EM ERGENCIES
AND CHEMICAL EMEHGENCIES

INVOLVING
EXPOSURES, LEAKS OR SPILLS

Call: 517-636-4400 (Midland, Ml)
409-238 -2112 (Freeport, TX)



V0HANATE T-80 Toluene Di isocyanates

o Unloading Procedures
Tank Trucks Unloading Procedures
VORANATE* T-80 Toluene Diisocyanates are classified as
hazardous materlals under the Department of Transporta-
tion's "Hazardous Material Regulations " The unloading
of tank trucks, therefore, must be done in strict accord-
ance with those regulations. Some, but not atl of those
regulations are descrlbed below,

VORANATE T-80 Toluene Diisocyanates are shrpped in
pressurized and insulated stainless steel tank trucks
equipped for bottom unloading only Dow recomrnends

that only DO"l specificatron MC304 or 307 tar-,K Irucks be
used CAUTION Onlv properly traineu and equrpped per-

sonnel are permitled tr-. un[:ad tank trucks Operators
should wear an apSrroved respriratory protective device
and proteclive ciothirrg footwear and gloves For a cie-

tailed discussion of health hazards and safe handling
procedures see the Dow krriletrrr, Safe Handling and Stor-
age of \/ORANATE T-80 Toluene Diisocyanafes (Form No
109-561-288)

Tank Tiuck Trailer
A - 

3/4il Steam Inlet
B * 35# SafetyValve and Pressure Gauge
C * Manhole
D - 

3/4't Dry air/Nitrogen Connection
E - 3" Unloading Connection
F - 

l/ztt SampleValve
G - Steam Outlet
H - Air Dryer
I - 2" Loading Line
J - 2"Vent Line

O1982, 1988, The Dow Chemrcal Cornpany
All rights reserveC
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+Trademark of The Dow Chemical Company Forrl No. 109-561A-2BB SMG
cc076020

Printed in U.S.A.



Head and follow carefully each of the safety recom-
mendations and precautions listed below:

1. Before attempting to use the following procedure
operators should be thoroughly familiar with the
potential hazards associated with the handling and
storage of TDI

2 Position the trailer as level as possible and block
the wheels.

3. Carefully check the storage tank into which the con-
tents of the truck are to be unloaded to be certain
that it contains the intended VORANATE T-80 Toluene
Diisocyanate product and nol some other chemical
or compound Also, check the gauge on the storage
tank to be sure that there is suff icient room to receive
the entire contents of the tank truck.

4. Check all 'product identification" or "bulk" tags
(usually attached to product outlets, valves, or seals)
to be certain that the product being unloaded is,
in fact, the lntended VORANATE T-80 Toluene
Diisocyanate.

5. Check the temperature of ihe contents. The temper-
ature must be above 60'F (16'C) when the trailer is
unloaded.

6. lf heating is required, attach a 25 psi steam supply
to the heating coil inlet connection. For better control
of the heating process, use a steam pressure of 15

psi. Attach a steam trap designed for the steam
pressure available, to the heating coil outlet connec-
tion. lnternal coils are not advised because of severe
effects due to possible water contamination of the
product. Allow the contents to warm until the temper-
ature is at least 6B'F (20'C) When the temperature
reaches 6B'F (20'C), turn off the steam and discon-
nect the lines To prevent the heating coils from freez-
ing during cold weather be sure to drain them or
"blow them out " CAUTION: Carefully watch the ther-
mometer during heating Do nof allow the tempera-
ture to rise above 104"F (40'C)

7. Attach the unloading line The line should be clean,
dry, and preferably made of flexible metal or either
Teflonl fluorocarbon or Viton' fluoroelastomer hose
which can safely withstand unloading pressures.

I Connect the dry purge gas (preferably nitrogen) Iine
to the tank truck This lrne should have a pressure
gauge, a safety valve set at 30 pslg and a pressure
regulator set at 25 psig.

I Draw off a sample of the contents for analysis. A
sample of the contents may be obtained by connect-
ing stainless steel tubing to the sample connection
Flush the sample connection by drawing off at least
one gallon of product into a clean, dry container.

'Trademarks and products of E l. du Pont de Nemours Co., lnc

rua

The sample [o be analyzed may now be drawn off
into another clean, dry container of whatever size is
necessary for testing WAHNING: Do not breathe
vapors. Wear proper protective equipment whenever
there is any possibility of contact with isocyanate
liquid or vapors.

lf the contents are to be unlaaded by purge gas
pressure alone, the storage tank should be fitted
with a vent scrubber. This will prevent vapors from
being vented into the atmosphere during unloading.
(CAUTION: Do nol exceed 25 psig purge gas pres-
sure to unload the tank truck.) When the tank truck
is empty, the pressure gauge will show a drop in
pressure. Close the valve at the storage tank connec-
tion firsf. Then close the truck unloading valve,

lf the contents are to be unloaded by pump, either
a vapor line connecting the storage tank vent to the
tank truck should be installed (closed loop) or a low-
pressure, replenishable gas pad must be placed on
the tank truck, lf a gas pad is used, install a vent
scrubber on the storage tank vent. These precau-
tions will not only prevent isocyanate vapors from
being vented to the atmosphere, but will prevent a
vacuurn from being pulled on the tank truck during
unloading, (CAUTION: Do nof use a closed loop
system unless the dead air space in the storage
tank is free of moisture; i.e., -40"F (-40'C) dew
point. Also, connectlon hoses should be purged with
dry air or nitrogen before hookup )When the trailer
is empty, allow the unloading hose to vent down to
the storage tank. Be sure to close the valve at the
storage tank connection firsf. Then close the tank
truck unloading valve.

Shut off the purge gas to the tank truck. Close the
tank truck purge gas valve and disconnect the purge
gas line. lf a closed loop system was used in con-
junction with pump unloading close the tank truck
connection valve and the tank vent valve. Then dis-
connect the hose connecting the two. All connection
hoses should now be cleaned, dried, and capped
for storage.

10b.

CAUTION: Unioading must be closely monitored, particu-
larly if there is no automatic "cutoff" in the unloading line,
For example if gas f low is allowed to continue after unload-
ing, the gas flowing into the storage tank could rapidly
increase internal pressure. This could cause serious struc-
tural damage to the storage vessel.

The tank truck should not be cleaned by the customer,
nor should the manway be opened for inspection. The
cleaning and inspection of the tank truck should be han-
dled by the shipper under carefully controlled conditlons,
designed to safeguard personnel and equipment. WARN-
ING: Under no curcumstances should personnel enter
any 'empty" tank truck.

o

o
11



V0RANATE T-80 Toluene Diisocyanates

t Unloading Procedures
Tank Cars Unloading Procedures
VORANATE* T-80 Toluene Diisocyanates are classified as
hazardous materials under the Department of Transporta-
tion's "Hazardous Material Regulations.' The unloading
of tank trucks, therefore, must be done in strict accord-
ance with those regulations Some, but not all, of those
regulations are described below

VORANATE l-80 Toluene Diisocyanates are shipped in
insulated, baked-phenolic-lined tank cars, equipped with
external heating colls and a safety valve set for 75 psi.
Tank cars from The Dow Chemical Company may be un-
Ioaded only from the top. The same general unloading

procedures used for tank trucks may be used for tank
cars. The following steps are exceptions to the tank truck
unloading procedure

CAUTION: Only properly trained and equipped personnel
are permitted to unload tank cars. Operators should wear
an approved respiratory protective device and protective
clothing, footwear, and gloves. For a detailed discussion
of health hazards and safe handling procedures, see the
Dow bulletin, Safe Handling and Storage of VORANATE
T-80 Toluene Diisocyanates (Form No. 109-561 -2BB).

Tank Car
A - Gauging Device
B - 

s/a"Thermowell

C - 75# SafetyValve
D - 2"Top Unloading Valve
E - 2"VentValve
F - 

1/4ilSampleValve

G - 2"Top UnloadingValve
H - 2" Steam CoilOutlet
| - 2" Steam Coil lnlet
J - Safety Platform

Note: On some 17,O00-gallon DOWX
series cars there is a variation in the
dome valving configuration. The dia-
gram shows the normal configuration.
However, in some cars the positions
of A (the gauging device) and C (the
75# safety valve) are reversed.

O1982, 1988 The Dow Chemical Company
Alr rights reserved

NOTICE: Dow belleves the information and recommendations herein to be accurate and reliable as of February 1988 However, since any assistance
furnished by Dow witn reference to the proper use and drsposal of its products is prov;ded without charge, and since use conditions and disposal are
not wilhin its control, Dow assumes no obiigation or liability for such ass stance and does not guarantee results lrom use of such products or other
information herein, no warranty, express or rmplied, is given nor is freedom from any patent owned by Dow or others to be inferred lnformatron herein
concerning laws and regulations is based on U S. federal laws and regulations except where specific relerence is made to those of other lurisdictions
Since use conditions and governmental regulations may drffer f rom one location to another and may change wlth time, rt rs the Buyer's responstbility
to determine whether Dow's products are appropriate for Buyer's use and to assure Buyer's workplace anddisposal practices are ih compliance wrth
all laws, regulations, ordinances. and other gcvernmental enactmerrts applicable rn the jurrsdlction(s) having authority over the Buyer's operalions.

THE DOW CHEMICAL COMPANY r PLASTICS GBOUP . MIDLAND, Ml 48674

Form No. 109-5618-288 SMG
cc076020

Printed in U.S.A. *Trademark of The Dow Chemical Company



Bead and follow carefully each of the safety recom-
mendations and precautions Iisted below:

1. Tank cars to be unloaded should have the brakes set
and the wheels chocked, and should be protected by
a "derail ' located at least 50 feet from the car Be sure
to attach a signal flag to the rail to indicate that the
derail is in position

2. Verify that the proper car is being unloaded Carefully
check the car number against the bill of lading or other
appropriate document. Also, sample the contents to

be sure that the material is indeed a VORANATE T-80

Toluene Diisocyanate

3. Check the temperature of the tank car by removing
the 3/a-inch cap from the thermowell (B) and inserting
a thermometer approximately 24 inches for 15-20
minutes. The temperature of the contents must be
above 60"F (16"C) when the car is unloaded. Should
heating be necessary remove the cover from the
magnetic gauge (A) and raise the gauge rod to engage
the magnet on the float. Monitor the outage to assure
that expansion does not fill the car "liquid full ' and
cause it to "pressure retleve" through the safety valve.

The pressure on the tank car should be carefully mon-
itored during heating Do not allow pressure to go
beyond 30 psig Also dry nitrogen is recommended
for padding

4 Connect the unloading line (which should be clean,
dry, and preferably made of flexilrle metal or either
Teflon' fluorocarbon or Viton' fluoroelastomer hose

'Trademarks and products of E l. du Pont de Nemours Co lnc.

which can safely withstand unloading pressures) to
the unioading valve (G or D) and the pad gas line to
the vent valve or pressure connection (E). AllTDl tank
cars are equipped wlth 2-inch removable plugs on the
unloading valves and i-inch plugs on the vent valves.
Also, while the safety vaive on the car is set at 75 psig,
pad gas pressure should be regulated so as not to
exceed 40 psig. Storage tank pressure should be care-
fully controlled and monitored during the unloading
operation.

5 After the tank car is empty, unloading lines should be
blown clear of liquid and blocked in before being dis-
connected. (Note: Approved respiratory protective
equipment should be worn when disconnecting lines.)
Return all vaives and connections to their original
condltion.

6. Before releasing, pad the tank car with 10-40 psig of
nitrogen Display DOT approved "RESIDUE" placards
and release the car for return to Dow

Unloading must be closely monitored, particularly if there
is no automatic "cutoff" in the unloading line For example,
rf gas flow is allowed to continue after unloading, the gas
flowing into the storage tank could rapidly increase inter-
nal pressure. This could cause serious structural damage
to the storage vessel o



rl

These condensed "U nload ing Procedures" are
included here for the convenience of "in-the-
field" unloading personnel. For additional infor-
mation, see Part Two of this bulletin.
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4.05 partlcle Slze -- If the listed substance exists in partlculate forrn durlng any of the
foltovlng activltles, indicate for each applicable physical state the size and the
percentage dlstrlbutlon of the listed substance by activity. Do not include
iarticlei 1t0 nicrons ln diareter, Ueasure the physical state- and partlcle sizes for
importing ind processlng activitles at the tlme you import or begin to process the

CBI ltited substante. Heasure the physical state and particle slzes for nanufacturing
_ storager disposal and transport activities using the flnal state of the product.
II

Phys i cal
State Impor t Process Store Dispose Transpor!Manufac ture

nr-Dus t

Povder

Fiber

Aerosol

<1 micron

1 to (5 microns

5 to <10 microns

<1 micron

1 to <5 microns

5 to <10 microns

<t micron

1 to <5 microns

5 to <10 microns

<1 micron

1 to <5 microns

5 to <10 microns

l-l }lark (X) this box if you attaeh a continuation sheet.
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SECTION 5 ENVIRONHENTAL FATE

PART A RATE CONSTAI{TS AND TRAI{SFORMATION PRODUCTS

5.01 Indicate the rat€ constants for the following transformation processes.

d. photolysis: LIuKr$(\h)^.1

Absorption spectrum coefficient (peak) ....

Reaction quantun yieldr d ... r.... ...... r +.

Direct photolysis rate constant, kn, ttt +i.

0xidation eonstants at 25oc: LJNKF{[uut-j

For'0, (singlet oxygen), ko* .,.,.....,...

For R0, (peroxy radical), kox .. .,.....

Five-day biochemical oxygen demand' BOD' ..,

Biotransformation rate constant: (JF.J (.r*!ct't ii

For bacterial transformation in vater, ko...

Specify culture ,,,...... r. r .. r........

llydrolysis rate cons tants I LI,*, tr(hJo tr) i'i

For base-promoted process, k, ...... r. .....

For acid-promoted process, ke ..... r. r.....

For neutral process, k* . r. + + r.. . r .... r

Chemical reduction rate (specify conditions) [ ] *, r.r$ D,r-.\i ]*J

(1/M cm) at nm

nm

Iat i tude

at

1/hr

b.

c.

d.

LlH hr

L/H hr

mg/1

1 /hr

llfl hr

t/l'l hr

Llhr

d

f.

g. Other (such as spontaneous degradation) d * r(r.r r 
'.*) 

tri

l-l Hark (X) this box if you attach a continuation sheet.
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PART B PARTITION COEFFICIENTS

5.02 rr. Specify the half-Iife

Hedia

Groundvater

Atmosphere

Surface vater

Soi I

Identify the listed
life greater than 24

transformation products that have a half-

of the tlsted substance in the folloving medla-

Hal_f-li fe (speci fy_. uni ts )

b. substancets knovn
hours.

Name

HaI f-li fe
(spe,cify units) Hedia

in

1n

1n

1n

5.03 Specify the octanol-vater partition coefficient, Ko* ...

Hethod of calculation or determination ...... r, +......,.
[l*, **on,$ iJ at 25cC

5.04 Speclfy the soil-vater partition coefficient, Kd .".... t.[l fr'.to roU at 25'C

5.0s Specify the
coefficient,

organic carbon-vater partition
K

OC U r*) r-hi O t.lJ s,l ut 25oC

5.06 Specify the Henry's Lav Constantr H .... ........ '..

36

t l"rfurr n r^r rrj atm-m3 /moIe

t-] Hark (x) this box if you attach a continuation sheet.



5.07 List the bloconcentration
1t \{as determined, and the

Bioconcentration Factor

tl *t r. r.ri* r,i iJ

of the listed substance, the
used ln derlvlng the BCF.

Species

specles for whlch

Testl

factor (BCf)
type of test

tU"" the following codes

F = Flovthrough
S = Static

to designate the type of test:

l-1 Hark (X) this box if you attach a continuation sheet.
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6.04
CBI

t-l
Harket

Ouantity Sold or Total Sales
Trans f erred Gg/y1} Value ( $/yr] 

,

Retail sales

Di s t ri bu t ion l{holesalers

Distribution Retailers

Intra-company transfer

Repackagers

Hixture producers

Article producers

0ther chemical manufacturers
or processors

Exporters

Other (specify)

6.05 Substitutes -- List all knovn commereially feasible substitutes that you knol, exist
for the llsted substance and state the cost of each substitute. A comnerclally
feaslble substitute is one vhlch ls economlcally and technologtcally feasible to use

CBI ln your current operation, and which results in a flnal product vith comparable
perfornance in its end uses.

I_I
Subs t i tute Cost ($/ks)

For each market listed belov,
the listed substance sold or

state the quantity sold and the total sales value of
transferred in bulk during the reporting year.

tlr*rxr+n*tJ (-nuile A+aiu,\niE)

l-l Hark (X) this box if you attach a continuation sheet
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SECTION 7 HANUFACTURING AND PROCESSING INFORHATION

General Instructions:

For questions 7,04-7.06, provide
provided in questions 7.01 , 7.02,
information is extracted.

a separate response
and 7.03. Identify

for each process block flov diagram
the process type from which the

PART A MAI-IUFACTURING AI.ID PROCESSING PROCESS TYPE DESCRIPTION

7.01 In accordance tlith the instructions,
major (greatest volume) process type

CBI

process block flov diagram shoving the
the listed substance.

provide a
involving

t-l Process type .+...... ?

S** Co*ra_nr\^4.-1-I.orJ
( _-*J t{(_C T 7, c r P nuc LssD R,

IXI llark (X) this box if you attach a continuation sheet.
/-\
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-C * *'tr lq iift{Ei' rJ 5 *eLf {a
,.ot PhocEsaoR

-1 
.--

P,\&E 4I - - - -
i

+
1

I

lknufacturlng ProccrrProcrrr Typrr Flrxlbh $lrhrtock polyurrthrnc Formlntormrdlrtrrl Honc

-

Polyot 78
Tin catalyst 7C
Amine cat. 7D
Silicone Sur. 7E
Water 7F
Additives 7LL
Blowing
- Agent 7MM

Trough
Fall Plate
or Other
Reaction

Zone

7.21

Conveyor
System

7.22

hine Contro

TDI 7A

7J

lllralaatatlat.

t
a
a
a
I
a

r
o

Foam storage
Foam converting
Foam shipping

7.31

Waste foam to Bailer
or Rebond

7.32



7.O2 ln accordance vlth the instructions, provide a separate process block flor dlagraut
shovlng each of the three naJor (greatest volume) process types lnvolvlng the listed
subs tance.

CBI

l-l Process type ..r,

n
S g e Lo r'-r f r'l 'AAT =-+r'J

Srqeez 1,0i A Pfi.ocEss* (.

F 
"xx 

Ar E-- -'i, n r4:crc{ d Pu.-L^}tf,Tr-1.*,ue Fo^*^- P,'.o.a--"l

Hark (X) this box if you attach a continuation sheet.
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''t- ''i-
C"l*}rtrr*r*"r=+,J S+te*= 'Te Fagg t+.

?.olA PROGE$sOR
Procr$ Typrr Fl*xlblr thbrtock Polyurrthrne Form trnufacturlng Procerrlntrrmrdlrtrrl llone

-

Polyol 78
Tin catalyst 7C
Amine cat. 7D
Silicone Sur. 7E
Water 7F
Additives 7LL
Blowing
- Agent 7MM

Conveyor
System

7.22

am Machine Controls

lataaaaaatatalre

r7M
I
t
a
It

f
il

Foam storage
Foam converting
Foam shipping

7.31

Waste foam to Bailer
or Bebond

7.32



7.02 In accordance vlth the instructions, provlde a separate procesa block flov dlagran
shovlng each of the three naJor (greatest volume) process types lnvolvlng the ltsted
substance.

CBI

t-t Process type ........ Rerlor,.rr fAeoar Pa.r... Fc.,. eSq

3cz C* ,*'f-f FJ 'a.ATil-c,-J
5 *t=*- 7.tts Pn* uE-sso R

IX Hark (x) this box if you attach a continuation sheet.
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C.O,* flrru ,+ftTr-{ir.I Sf+eef To

?,otBPROCESSOH

P&LL + 3A

Prucur Tfpc: Hebond Cetpat PAD tanufacturlng Prpce*s
lntrrrrcdlater: Prepol1lmer Contalnlng TDt Ured to Glue Scrap Foam Into Rebond Log

bond Carpet

PAD Sto

Hound Compression
Mold to Make
Rebond Log

7.14

Bailed
Flexible

Urethane
Foam
7:2



7.03 In accordance vith the lnstructions, provide a process block flow diagram shoving a1l
process enlsslon streams and emlsslon points that contain the listed substance and
vhictr, tf comblned, lrould total at least 90 percent of all faciltty emlsslons lf not
treated before emission lnto the envlronnent. If all such emissions are released
from one process type, provide a process block flov diagram uslng the instructlons
for questlon 7.01. If all such emissions are released from more than one process
type, provide a process block flov diagram shoving each process type as a separate
block.

CBI

I-l Process type ........ Fr c*.g,4 .<, 
^Gs.ro. 

i< PAr,r FS.. .A.iD REG0Nb

Lt*a+"et' P+p Pac ue.=S

5ee {\LU r* rJ-r.)'.*+.T=-f i*r 5 + r E-r-s "7' 
n Z E-*r.+r s!r crnis

t-] Mark (X) this box if you attach a continuation sheet'
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-*BL;I 

6+'1s- "-- ''i- .- ''- 'iI
-Le ir]-Tg+*r orq-g=o,:t S*€,e"r - '?t' P'a'r'-e f 1

7.Ot EIItStOHA

ir- --il

Proorrl Typrr Flrrlbh Slrbrtock Polyumthrnr Form Hrnufecturlng Proecrr
lntrrmrdlrtrrl Honc

Polyol 7B
Tin catalyst 7C
Amine cat. 7D
Silicone Sur. 7E
Water 7F
Additives ZLL
Blowing

Agent 7MM
Trough

Fall Plate
or Other
Reaction

Zone

7.21

Conveyor
System

7.22

oam Machine Controls

7J

a ,lvl
a
a
a
lara

| ,rl | :
ll.

-T ;
llraotaatrataaa

2
1

{)

TDI EMISSIONS

7.6 TDI Bulk Tank Vent
7.8 Process Tank Vent
7.3,7.12 TDI Pump Seals
7.2O Reaction Zone Vent Fans
7.23 Conveyor System Vent Fans
7.24 Heat Bank Vent Fan

Cut Off Saw Vent Fan
Curing Area Vent Fans
TDt Filter

7.2t
7.30
7.33

Hot foam
Curing
system

7.N

Foam storage
Foam converting
Foam shipping

7.31

Waste foam to Bailer
or Flebond

7.32

BUN Handling

Vent
fan
7.27



Round Compression
Mold to Make
Hebond Log

7.14

Shredded
Foam

Handting
System

7.9

f.a*=rn5;r-'as-f=-c,.".1 S*e=r

7.O3 EHISSIOHS

-T* P^ee +q

Prccrrr Typc: Hebond'Foam Garpot PAD tanufecturlng Procetr
lntcrmodleter: Prepolymer Contelnlng TDI Ured to Glue Scrap Foam Into Hebond Log

il

TDI EMISSIONS

7.3 TDI Tank Vent

7,6 Prepolymer Tank Vent

7.8 Prepolymer & Foam Blender - Open

7.16 Steam Vent (May Contain TDI)

7.20 TDI Filter

7J



7.04 Describe the typlcal equipment types for each unit operation identified in your
process block flov dtagram(s). If a process block flov diagram is provlded for nore
than one process type, photocopy this question and comPlete it separately for each
Process type.

CBI.

t- I Proeess type
l-

.... [:t*T'r-r.rl.rF S,o'{r*(-rrrrrd Porr,rrirg'.."r*&*rF F",^.^,,*- Pn"aF-qs

Operat ing
Temperature
Reng-e ( oC)

--5n 5 D
'} -f O :rU

.1ft
' ) Tr> >L'

'/0' rr' ZS

-*,--
/ru/+

r*)/+

N/*

-C* Tagc
* Tbc*o
e Tdoco

4 7{"ooc

N/*
r.j/ *
r-i / P.

r,i /e
ul+

Uni t
Operat ion

ID
Number

Typi ca1
Equipment

Type

lA,xrus

Po*fa
l-lr*-r Ere++nnst'-e.L

Fuo ria iv\ Erf /L b

Operat ing
Pressure

Range
(mm Hg)

Vessel
Cqmposi t ion

r.:f EEJ-

q,zLLi

{'-rEEr-.+ Gr+sS

f,IEergj-4ss

S'rE e r_,

-ST.Er r.,

(-.-.- *
-) i L(r t ,,

JI t.'E-I

5-rar=r

/,I1,tt;Tr;'{,1

,4)7,tt.!.lr-;

'l,ll",1,,lb

?, ls; ?,r

'l ,zr ---

-1 ,'l,y
1'LV
-1 , i-u

"1 ,Lq

Tflr,,t,(,}* , FR.,, F.*fi
fli
-.8tu tt &{o,l }t : f 6,,"r,

.5A+
L- a. ,rr'f A {

R nr r< q

t I Mark (X) this box if you attach a continuation sheet.
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7.05 Descrtbe each process strean ldentlfled ln your process block flotr dlagran(s). If. ?
process block ilov dlagrarn ls provlded for more than one process type, photocopy thls
question and cornplete lt separately for each process type'

CBI

l-l Process type ..+...rr XI, * vr rRr-L .5 , -o.rrr*-r ftr i{ Pn ":'. ttrr*uf+l*q.+.rE F**.* Plaor-e:S

Process
Stream

ID
_Code

7+
Tt5
'l ("

?n
FIIt-
1y
1 t-t-
'l fin

Process Stream
Descriptio.n.

'Tp 
u ur rur Drr-=c tt ***tE

Pn, u .r,-
wrt

I r *l { *.'ro. i *r \'r

I,t]ATEff.

Physieal, lltatel

flL-
_]t

CIt.
-_ ci -

f,t _

Stream
Flow (kg/yr)

3)'7 -f "7

.tr$S:rr...
hqi763z

1L
ol_ 4 csr 1t

1"t a T t-rt FJ € 5, 
^* 

Fiar,ran: r

lb T'eb I

tU** the folloving codes to designate the physicat state for each process stream:

GC = Gas (condensibLe at ambient temperature and pressure)
GU = Gas (uncondensible at ambient temperature and pressure)
S0 = Solid
SY = Sludge or slurry
AL = Aqueous liquid
0L = Organic liquid
IL = Immiscible liquid (specify phasesr €.8. r 90X vater, 10U toluene)

l-l t{ark (X) this box if you attach a continuation sheet.
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7.06 Characterize
If a proeess
this question

CBI instructions

f:l Process type

each process stream identified
bloek flov diagram is provided
and complete it separately for

for further explanation and an

in your process block flov diagram(s).
for more than one process type, photocopy
each process type. (Refer to the

example. )

a.

Process
Stream

ID Code

b.

Knovn Compourldsl

c.

Concen-
trations'''

(2. _gl ppT)

d.

0ther
Expec t ed
Compounds

e.

Es t imated
Concentrations

(fr or ppm)

,/A
*re iIE

7{3 . lcp
'1 L 5r+,,.r,*ro.rs- Oriqf-TE. }U

Drcxrrvl P-r+.t*"nrr- 3U
?n_
1l 1,IL

-iL-
. _ TLi

,,C&t}rr**r, .7t*.ro*r..A,*ru;. lDo

Or(.C*n-,r" .5-,,;.+tn*rrt - i l', Q

ID
V=.,^r- R g.r**rnurs

? Pt r\ H Eru.{ uE,.,d Cil, n,r"pe / i}-g

7.06 continued belov

t I l,lark (X) this box if you attach a continuation sheet.
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7.04 Describe the typical equipment types for each unit
process block ftov diagram(s). If a process bloek
than one process type, photocopy this question and
process type.

Uni t
Opera t ion

ID
Number

LJ;L#L
Iil+

1,fl

.'l ,t!
7, fJ.

-?.1'$
rl 

,io

1"q

operat{on identified in your
flov diagram is provided for more
complete it separately for each

0pera t ing
Tempera ture
Range ( oC)

a 7tr;oe*

D:76*t

S - 7r"r:,dr-

*, 
'lil/.

,* /rrT
rr. /n

*5 fc, ir0
- 

i- ,n,'\a f iJ';U

-5 r*.59),
*5 f ,tr;i)

Hj/*+---.-_ I*/n
I

*l .*

,., / r*
I

Operat ing
Pressure

Range
(mm Hg)

[t'' 7t o c,

VesseI
goTpos i t ion

t' 
-r 

-\"lLeU
1-+e--) / tr, i_{-

,
3-r F e, t-

I .t- 
-)./I*tl-

*'r Lr;
(- 

-r* 
.-Jt L(a r-

-,-*"
. \7 t' i' r*-

CBI

I-l Process type ........ P'roo-> Fo*^^. Ce<Pe. Pl.>

Typical
Equ i pmen t

Type

lA,ur}

fl,r * rt
15, ., *tl€.a

h,lnq*ui]

frr=,-ra

LA rro:f,*.,,Afc:,!.

-., 6. d.'s *'-+ ,?-

s*,rn P ilF "rr

I-l Hark (X) this box if you attach a continuation sheet.

45



7.05 Descrlbe each process strean ldentlfled ln your process blocki flov dlagram(s). If a
process block flon dlagran ls provlded for nore than one procbss typer photocopy thls
question and conplete lt separately for each process type.

CBI

t-l Process type ,..e .rr.

Process
Stream

ID
Code

?e

fi, *,, -.t Fo^ -^ fl ^,epflt- P*'e

Process Stream
Descri pt ion

-GurrF,r.:il l)r, 5 t}C r'+r,rly't=- €-

Physical Statel

Su ---
O,L

Stream

IIov (kg/yr)

l0rioDo

I-nc uu oPc uvo r-*

tUr* the folloving codes to designate the physical state for each process stream:

GC = Gas (eondensible at anbient temperature and pressure)
GU = Gas (uncondensible at ambient temperature and pressure)
SO = Solid
SY = Sludge or slurry
AL = Aqueous liquid
0L = Organic liquid
IL = Immiscible liquid (specify phasesl €.g.1 908 vater, 10fr toluene)

I-l Hark (X) this box if you attach a continuation sheet.
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7.06 Characterlze each process stream ldentlfled ln your prortess block flov dtagran(s).
If a process block flov dlagram ls provlded for more than one process type, photocopy
thls questlon and complete lt separately for each process type. (Refer to the

CBI lnstructions for further explanatlon and an example.)

t-l Process type ....,rr.

CLt

Rp gurr" f,:n r-,. (',ora*,r:r flo-,-,

b.

Process
Stream

ID Code K+"ovn Compoundsl

c.

Concen-
trations2'3

(fl or ppm)

Lno

L u-e --

d.

Other
Expected
Compounds

e.

Es t ima ted
Concentrations

(Z or ppm)

P*r'{oi.-

7.06 continued belov

t ] l{ark (X) this box if you attach a continuation sheet.
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7,06 (continued)

tFor each addltlve package lntroduced lnto a process streatl' specify the corpounds
that are present in each additive package, and the concentration of each corPonent.
Assign an addltive package nutrber to each additive package and list thls nurber in
column b. (Refer to the instructions for further exPlanation and an exalple.
Refer to the glossary for the definition of additive package. )

Addi tive
Package NumbeT

t

Components of
Additive Package

Concentrations
(f, or ppm)

{ nrl

Ir\ft

Pen,ronr?r:i'ln utFr{d plu ET}trj- r\ Iiin

'U=* the folloving codes to designate hov the concentration was determined:

A = Analytical result
E = Engineering judgement/ealculation

'Use the following codes to designate hov the concentration was measured!

V = Volume
U = lleight

C H,-crtr^*ruD Pd, sl+^rE Etrxa>

l-l Hark (X) this box if you attach a continuation sheet.
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PART A RESIDUAL TREATHENT PROCESS DESCRIPTION

8.01 In accordance vith the instructions, provide a
which describes the treatment process used for

CBI

l:l Process type ..,.i.... t-

5t g tl e'u r-r-#''ten a': n'r 5 i+ e er

residual treatment bloek flov diagram
residuals identified in question 7.01.

t,cl P,ru: csss TY fl E

at tach cont inua t ion sheet.



C o r-I?Y ,, i" A-.f r rJ
8.O1
PROCESS TypE: Fteribre Srabstock poryurethane Foam itanufacturing process

To Approved
Disposal

5 +{ €.e'i- T t-: iOA,*.= 5 i"

7u
7KK

Tank Vents
to

Atmosphere

7V
7Y
7BB
7GG

Vent Fans
to
Atmosphere

Flexible Slabstock polyurethane
Foam Manufacturing process

cle into Foam

r" lp



8.02 In accordance
rhleh descrlbe
questlon 7.02.

qBI

I-I

vlth the lnstructions,
each of the treatment

provide residual treatment block flov diagram(s)
processes used for residuals identified in

Process type ......... €t+F. o,,,( S, n*..ro"(. ?r.-'l t t.-ooa. €oo*

S eg Co * r:Lnr')t Ar =- 
o */ S*e.e r T& fl^rra s t

'T:--r-E D B,D I

at taeh con t inuat ion sheet.



C or+'t= r"rl t.r\yIr.J 1$rrs-g - -l-& F]c< st
8.Ot
PRocEss rYPE: Flerible Slabstock Potyurethane Foam lfanufaeturing ?rocess

7II
7KK

Tank Vents
to

Atmosphere

7V
7Y
7BB
7GG

Vent Fans
to
Atmosphere

Flexible Slabstock potyurethane
Foam Manufacturing process

Recycle into Foam



e

8.02 In accordanee rlth the lnstructions,
vhlch descrlbe each of the treatment
questlon 7.A2.

CBI

l-l Progess tyPe .i......a

provide residual treatment block flov diagram(s)
processes used for residuals identified in

5 *E

Faa,*

f,o,*7s hr*qf+.-t "r- e'r.l

Oo lLP€r Po r>

> d e--; i---L ? *{ f,

t- a,( KE6*rrir

I-l llark (It) this box lf you attach a continuation sheet.
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L] * ,* T:l ru urf\ --r ti-c rol 5 +{ ,':, a. :u- -l* r: 'f,rr i" + 5 I A
8.Ol
PEOGESS TYPE: Hebond Foam Carpet Pad Hanufacturing Process

Rebond Foam Carpet Pad
Manufacturing Process

7Q

Vent :

Steam Bfid
any TDI
to Atmo=On*r*,

t- [t



PART B RESIDUAL GENERATION AI{D CHARACTERIZATION

8.05 Characterize
diagram( s ) ,

process tIpe,
CBI type. (Refer

I-l Process type

each proeess stream identified in your residual treatment block flov
If a residual treatment block flor^r diagram is provided for more than one
photocopy this question and complete it separately for each process
to the instructions for further explanation and an example' )

t')
.... e . r. . Yt*--xg]&r 3t b, *,,''-Ea.rr.c-i(- f'C.,- ri,t"Fri.t.&i".I-*- F.r^ r*-

Stream Type of
ID Hazardous

Code llas tel

C.

Physical
State
of

Residual2
#tr
u l--

Cu

Knovn
Compounds3--

i(+ rr, ic*r

Pout ur,rl.gr+r*,+a

F*-t,r * r i

e,

Concen t ra-
tions (Z or.4,5,6
Ppm,

5t)

{t),

a. f.d.b. g.

Es t imated
0ther Concen-

Expected trations
Compounds (Z or ppm)

(I ,')
UIL-

&++e"sr
[-"Asf,5

'Frt,i"tior{{,;i[Tflftr€ 5 CI

F,q.+l,, i\ qt

fi-,*eUe-h.l"r:[ti{.i\rt 4 i C

8.05 continued belov

t-l Hark (X) this box if you attach a continuation sheet.



PART E RESIDUAL GENERATION AT-ID CHARACTERIZATION
l

8,05 Characterize
diagram(s ) .
process type,

qPI type. (Refer

t-l Proeess type

each process stream identified in your residual treatmbnt block flov
If a residual treatment block flov diagram is provided for more than one
photocopy this question and complete it separately for each process
to the instructions for further explanation and an example. )

...r..... fff,Bnns,n t*,^-.^r* f,t.*ap=r Poo

Stream Type of
ID Hazardous

Code Uastel

C'

Physieal
State

-of
' Residualz

Knovn
Compounds-3-

€.

Coneentra-
tions (Z or.4.5.5ppm)

t.d.b.cl . g.

Es t imated
0ther Concen-

Expected trations
Compounds (Z or ppm)

fuu*Lrr
G*t* GLl ulnrtq

8.05 continued belov

I-l l{ark (X) this box if you attach a continuation sheet.
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8.05 (continued)

tU*" the folloving codes to designate the type of hazardous vaste:

I = Ignitable
C = Corrosive
R = Reactive
E = EP toxic
T = Toxic
H = Acutely hazardous

'U." the folloving codes to designate the physical state of the residual:

GC = Gas (condensible at ambient temperature and pressure)
GU = Gas (uncondensible at ambient temperature and pressure)
S0 = Solid
SY = S1udge or slurry
AL = Aqueous Iiquid
0L = Organic liquid
IL = fmmiscible liquid (specify phasesr €.8.r 90y" vater' 10U toluene)

8.05 continued belov

t-l l.lark (X) this box if you attach a continuation sheet.
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8.05 (continued)
ilo A?D'r-.r.,e s 'c ir Resr o.^rt r.- 5 rae,o..'lt

3For each addltive package introduced lnto a process stream' speclfy the conpounds
that are present in each additive package, and the concentration of each component.
Assign an addltive package number to each additive package and list thls number ln
colunn d. (Refer to the instructions for further explanation and an example.
Refer to the glossary for the definition of additive package. )

Addi t ive
Package 

-{ymber

Components of
Additive Package

Concen t rat ions
(H or ppm)

nU*" the folloving eodes to designate hov the

A = Analytical- result
E = Engineering judgement/calculation

concentration vas determined:

8.05 continued belov

l-] Hark (l{) this box if you attach a eontinuation sheet.
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8.05 (continued)

tuse the foltoving codes to designate hov the concentration vas measured:

V = Volume
U = lleight

6specify the analytical test methods used and their detection limits in the table
belov. Assign a code to each test method used and list those eodes in column e.

Code He thod
Detection Limi t

(.t. ue/I )

1

2

l-l Hark (X) this box if you attach a continuation sheet.
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8.06 Characterlze each process stream ldentified ln your residual treatment block flov
dlagrarn(s), If a iesldual treatment block flov dlagrarn is provided for more than one

proiess'type, photocopy thts question and complete lt separately for each process
iyp.. (Rlier io the iilstructions for further explanation and an example' )

CBI

l_1 Process tYPe o...+r...

Stream l{as te
ID Descrip!ion

Code Code'

C.

Hanagement
Method

Code2

d.

Residual
Quant i t ies

. 
(\s/Yr )

'*4i\2lu

e.

Hanagement
of Residual- (Z)

on-Site off-site

f.
Costs for
0ff-Si te
Management
(per kg)

g.

Changes in
Hanagement
Hethods

El. b.

T,L --ft u+
l- D O?- :5(-

fx++a*rr
U*ts n5

ICI

Itc F13c to l*lO

t oB t $"r- lsD-

'u"" the

'U"* the

codes provided

eodes provided

in Exhibit 8-1

in Exhibit 8-2

designate the

designate the

to

to

vaste descriptions
management methods

l-] Hark (X) this box if you attach a eontinuation sheet.
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8.06 Characterize
diagram(s).
process type,
type. (Refer

CBI

t_I Process typg ....., r r.

f. b.

eaeh proc{ss stream identified in your residual treatment block flov
If a iesidual treatment block flov diagram is provided for more than one
photocopy this question and complete it separately for each process
to the instructions for further explanation and an example. )

C. d.

Res idual
Quant i t ies
(kg/yr)

e.

Hanagement
of Residual (Z)

On-Si te 0ff-Si te

t.
Costs for
0ff-Si te
Hanagement
(per kg)

g.

Changes in
l,lanagement

l'{ethods

St ream IIas te t'lanagement
ID Descrip[ion Hethod

code codlr codez

'u"" the

'U"" the

provided

provided

in Exhibit 8-1

in Exhibit 8-2

to designate the

to designate the
codes

codes

uaste descriptions
management methods

t-] Hark (X) this box if you attach a continuation sheet.
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8.22 Describe the
(by capacity)

CBI your process

I-l

combustion ehamber design parameters for each of the three largest
incinerators that are used on-site to burn the residuals identified in

block or residual treatment block flov diagram(s).

Combus t ion
Chamber

Temperature (oC)

Incinerator Primary Secondary Primary Sec,onda_ry Primary Secondary

Location of
Temperature

Honi tor

Residence Time
In Combustion

Chamber (seconds)

./+
ru/a
N/r

fndicate if Office of Solid lJaste survey has been submitted in lieu of response
by circling the appropriate response.

Ygs . . . r . . . . . . . r . . . r . . r r . r . . . r . . . r r r . . . . . . . . . + . . . . . . . 1

No a + a a a . a a r . . e . . . . . r . . r . . . r . . + . . . . r . . . . . . . . e . . . . . . . e r r . . . . . . 2

8.23 Complete the folloving table for the three largest (by capacity)
are used on-site to burn the residuals identified in your proeess

CBI treatment block flow diagram(s).

t-l
Air Pollution

Control DevicelIncinerator

incinerators that
block or residual

Types of
Emissions Data

Avai lab1e

Indicate if Office of Solid llaste survey has been submitted in lieu of response
by circling the appropriate response,

YgS r . r . e . . o r . . . r r r . . + r . . r . + r . . e r . . r r . . . . . . . . r . . . 1

NO a a a t a r t a a a r . . a a a r r a r a r r a a r a r o r r a a . r a r r a a r a a a a a o . a a a a a a a i . r a a a a 2

'Ur* the folloving codes to designate the

S = Scrubber (include type of scrubber in
E = Electrostatic precipitator
0 = Other (specify)

air pollution control devicel

parenthesis )

I l Hark (X) this box if you attach a continuation sheet.
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PART A EMPLOYHENT At{D POTENTIAL EXPOSURE PROFILE

9.01 l{ark (X) the appropriate co}unn to indlcate rrhether your conpany malntalns records on
the folloving date elements for hourly and salarled vorkers. Speclfy for eech data
element the year in vhich you began rnaintalnlng records and the number of years the

CBI records for that data element are maintained, (Refer to the instructlons for further
explanation and an example. )

t_I
Data are Haintained for; Year in l+Ihich

Data Element

Date of hire

Age at hire

I{ork history of individual
before employment at your
facili ty

Sex

Race

Job titles

Start date for each job
title

End date for each job title

I+Iork area industrial hygiene
monitoring data

Personal employee monitoring
data

Employee medical history

Employee smoking history

Aecident history

Retirement date

Termination date

Vital status of retirees

Cause of death data

x.. x i{tt,

lq gt

\ I't ti

tt t'i

x' T" ltRt-'

I,lorkers I+Iorkers

(

I
x

F-
y*

Data Collection
Began

IqBt

tttr,

tciqjt

R lttb
X ltqt"

Number of
Years Records
Are Haintained

L
K

A

xx

tA'

I ] I{ark (x) this box if you attach a continuation sheet.
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9.02

CBI

t-I

In
1n

accordance vith the instructions, eomplete the folloving table for each activity
r*hich you engage.

dr

Activi ty

Hanufaeture of the
Iisted substance

0n-site use as
reac tant

On-site use
nonreactant

On-site preparation
of products

b.

Process CategoTy

Enclosed

Controlled Release

0pen

Enclosed

Controlled Release

0pen

Enclosed

Controlled Release

0pen

Enclosed

Controlled Release

0pen

FL'

YearIy
Quanti ty (kg)

d. e.

Tota1 Total
llorkers IJorker-Hours

5o:.,gryr Jb 32,ooo

- rJ/n

.pln
u/*

I I Hark (X) this box if you attach a continuation sheet.
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9.03 Provide a descriptive job title for each
encompasses vorkers vho may potentially
listed substance.

clI

I- I

Labor 9a-tegory

at your facility that
vith or be exposed to the

labor category
come in eontact

Descriptive Job Title

A

B

c

D

E

F

G

H

I

J

-Ta 
c.p1 ,g a.L A r* f4. o. ,*) A t, €- p..

It{ rtcr+rnjc 0 p ad-r* -rn,'(

Rs D Pe #-F<(c,&

) Frato(re

I r"i-r c r= r= 5 ,r ,; S pe. &.*r'.q. rl . - ,

-.f l,r c*= p JR,u*: Ar'"--rnr+.r: , , -,

P'* o,-iI-,r'-f y n,rr 5 .,tp €. &'J-Llr; ,(*

I-l Hark (X) this box if you attaeh a continuation sheet.
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9.04 In accordance wlth the lnstructions,
lndlcate assoclated work areas.

provide your process block flor diagram(s) and

CBI

I I Process type..,rrrr

5e* C O * f ::LFl r,,t A rE sr ,rr S Fr eaT 1, O *

IX Hark (X) this box tf you attach a continuation sheet.
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1,0+ (,t urrrnrr-{Arzo,r./ 5 l-ttg fct Pa r,-n q (
,FJiJ;iloII['i, i[lTl r $ I rb rt oc k P o I v u *t h r n r For m ]r r n u ra c r u r r n s p r o c r n r

va
)

L)

Foam Converting Area
B



9.04 In accordance rlth th. lnstructlons, provlde your process block flov dtagrar(s) and
lndlcatc agsoelated rork areas.

cxr

t-l Process type rrrrr.r (e so, i) Co*sEr Pou

5au Co * r;rr'i "r*A"TE s ru 5 o*.r 1,il4A

llark (I() thls box tf you attach a continuation sheet.
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g.O4A Cort'r:ridt**,t.rdr'J 5*ge- To Pa.';-e tltA

hocrlr Tfpr: Hrhond Gerpet PnD llenulecturlng Prucerr
lntrnnrdhtm: Prrpolymcr Gontelnlng TDI Urcd to Glue Screp Foam lnto Rebond Log

"_9

;
rf

Quality
Control l- ab
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9.05 Describe the varlous work area(s) shown in questlon 9.04 that encompass vorkers vho
may potentlally come ln contact vlth or be exposed to the listed substance. Add any
addltlonal areas not shorn in the process block ftov diagrarn in question 7.01 or
7.O2. Photocopy thls questlon and complete lt separately for each process type.

cBI

t- t Process type .....,. Ft-trt- Rr e S, q rr.:.ro, < ?6,-,{,r,e. -*{.q rF F^ ,n\

I{ork Area ID Description.of L{qrl! Areas and l{or.ker Aetivities

FDrur-t rr\Ftt-+{=n+€ C.cr+*.rEY,rri. &rrlb fluur l\trtr \4.-.nr

[rA r-l"t fl.{ A r+t l$udr*}' T F{+,$-itrF R A.A.E r* A A r.rr: *{ r.^ i

1

2

3

4

5

6

7

I

9

10

(.* *r<*
B*,tnr s-roi(At € Ar+i> Luntrr ^: r.. :L il {3"rnl flr ;* r..-l'i-

l-l Hark (x) this box if you attach a continuation sheet.
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9.05 Describe the various vork area(s) shom in question 9.04 that encompass vorkers rrho
may potentlally cone in contact nith or be exposed to the listed substance. Add any
additional areas not shown ln the process block flov dlagran ln question 7.01 or
7.O2. Photocopy thls questlon and conplete lt separately for each process type.

CBI

I-I

llork Area ID Description of l{ork Areas and Forker,-4-ctijr-ittes

Process type ....... RE aost C+cpo* Pn>

Sc*-*p C***o=r*r{- Sv5r.=rr..

L,5t- Pra-u'burrrrurJ

5 r*r -rr:L r-l G /' ,A,.+7. n-r *tz nJ t- Clfg a A-rE6 r\,

.&*r*r*rt' ASsi'* ,+,+: La+5 .-

1

2

3

4

5

6

7

I

9

10

t:l ilark (X) this box if you attach a continuation sheet.
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{

9.06 Conplete the follovlng table fori each rork area ldentifled ln questlon 9.05, and for
each labor category at your facillty that encompasses rorkers who aay potentlelly
cone ln contact vlth or be exposed to the llsted substance. Photocopy thls questlon

CBI and conplete lt separately for each process type and vork area.

I-l Process type rr..r., F*g^*r1u€ S.roftsflcr-t<- Po,-, u#F nr{+.r"rr. F*r^u*r

I{ork area ...r ..o. ...r.r. I * Ft:^*- Hr,.i+r,"r€

Labor
Category

Hode
Number of of Exposure
llorkers (e. g. , di rect
Exposed skin con ttcl) -

Phys i cal
State of
Lis ted

Subs tancel

Average
Length of
Exposurg
Per Day'

Number of
Days per

Year
Ejposed

,? 50

Z EtI

F's rr

2.Ecl

Cnsdilld,.lrmtu f r-.r4 A uA?Es r.r

-f ul^o r 4 Tf,-o r{

Tisiir.ggAtJtc,t, fr-t i* A rAf rc rJ

Sse.LJe. 7* fr-t+l*L A TrD r-J

4

e
r\-
L

SY = Sludge or slurry
At = Aqueous liquid
0L = 0rganic liquid
IL = Immiseible Iiquid

(specify phasesl €.g. y

902 vater, 102 toluene)

'U=* the folloving codes to designate average length of exposure per day:

D = Greater than 2 hours, but not
exceeding 4 hours

E = Greater than 4 hours, but not
exceeding I hours

F = Greater than I hours

Cri, ni li
&ul

tu(

'U=" the folloving eodes to designate the physical state of the listed substance at
the point of exposure:

GC = Gas (condensible at ambient
temperature and pressure)

GU = Gas (uncondensible at ambient
temperature and pressure;
includes fumes, vapors, etc.)

S0 = Solid

A = 15 minutes or less
B = Greater than 15 minutes, but not

exceeding t hour
C = Greater than one hour, but not

exceeding 2 hours

l_t Hark (l{} this box if you attach a continuation sheet.
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(

9.P6 Complete the folloving table_forieach uork area identified in questionI each labor category at your facility that encompasses uorkers *ho ,ay
come in eontact vith or be exposed to the listed substance. photocopy

qBI and complete lt separately for each process type and vork area. '

9.05, and for
po ten t lally
this questlon

I:l Process type . . r r.. ..
llork area .... r..,..,... r............. o........... r r + C r"..= gfF 5nr^.1

Labor
Ca tqgory

5n*--fur"n

Itode
Nunber of of Exposure
Ilorkers (e.9., direct

. Exposed _ skin__contact)

T n.r.r{ A. i-a*rrL J

Physical
State of
Lis ted

Substancel

(i tt

Average
Length of
Exposurg
Pgr Day'

i\(-

Number of
Days per

Year
Exposed

25*
Aa-L+ gp. -f .rf .il A , A -T ZoN, Gtt t 4bu

tU"" the ftilloving codes to designate the physical state of the llsted substance at
the point of exposures

SY = Sludge or slurry
AL = Aqueous liquid
0L = Organic liquid
IL = Immiscible liquid

(specify phasesl €,g.1
902 vater, l0Z toluene)

'U"* the folloving codes to designate average length of exposure per day:

GC = Gas (condensible at anbient
temperature and pressure)

GU = Gas (uncondensible at anbient
temperature and pressure;
includes fumes, vapors, etc,)

S0 = Solid

A = 15 minutes or less
B = Greater than 15 minutes, but not

exceeding I hour
C = Greater than one hour, but not

exceeding 2 hours

D = Greater than 2 hours, but not
exceeding 4 hours

E = Greater than 4 hours, but not
exceeding 8 hours

F = Greater than 8 hours

t-l Hark (X) this box if you attach a continuation sheet.
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(

9.O6 Cornplete the follovlng table-for; each sork area ldentlfled ln questlon 9.05, and for
each labor category. at your facilltyi that encompasses vorkers .iho ray potenilally
cone ln contact vlth or be exposed- to the }lsted substance. photocoiy'thls quesilonCBI and couplete lt separately for cach process type end vork area.

I-f Procgss type .....-. ..
Uork area ......... r....r.... r.....+.....r..+. r... ,.3,7 GA*fft{

Hode
Number of of Exposure
llorkers (e.9., direct
Exposed skin contact)

Average Number of
Length of Days per
Exposurg Year
Per Day' ExposEd

Physi cal
State of
Lis ted

Subs tancer

ru=e the fdlloving eodes to designate the physical state of the llsted substance atthe point of exposure;

GC = Gas (condensible at ambient
temperature and pressure)

GU = Gas (uncondensible at ambient
temperature and pressure;
includes fumes, vapors, etc.)

S0 = So1id

SY = Sludge or slurry
AL = Aqueous liquid
0L = Organic liquid
IL = Immiscible Iiquid

(specify phasesT €.g.1
902 vater, l0Z toluene)

D = Greater than 2 hours, but not
exceeding 4 hours

E = Greater than 4 hours, but not
exeeeding I hours

F = Greater than I hours

'U=* the foIlor+ing codes to designate average length of exposure per dayr

A = 15 minutes or less
B = Greater than 15 minutes, but not

exceeding t hour
C = Greater than one hour, but not

exceeding 2 hours

I-l ]lark (X) this box if you attach a continuation sheet.
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9.06 Conplcte the follovlng table-for! each vork area ldentlfled ln questlon 9.051 and for
each labor cetegory. at your factllty that enconpasses uorkers iho oay pit"nlr"iiy -

cone ln contact ulth or be exposed to the llsted substance. photoco-py'thls quesilonCBI and conplete lt separately for each process type and rork area.

I-l Process type .r......
Ilork area ....,..e........rr.r......r.r............r. i|' /t+-c*'S

Labor
Category

I
F-J /ft-T-

.r--

ru=e the frilloving eodes to designate the physical state of the llsted substance atthe point of exposure:

SY = Sludge or slurry
AL = Aqueous liquid
0L = 0rganic liquid
IL = Immiscible liquid

(specify phasesl €.g. p

90fl vater, 102 toluene)

'U=" the folloving codes to designate average length of exposure per day:

t{ode
Number of of Exposure
IJorkers (e,9., direct
Exposed skin contact)

Physical Average
State of Length of
Listed Exposure

substancel i;; p;t'. 
.

Number of
Days per

Year
Expgsed

GC = Gas (condensible at ambient
temperature and pressure)

GU = Gas (uncondensible at ambient
temperature and pressure;
includes fumes, vapors, etc.)

S0 = So1id

A = 15 minutes or less
B = Greater than 15 minutes, but not

exceeding I hour
C = Greater than one hour, but not

exceeding 2 hours

D = Greater than 2 hours, but not
exceeding 4 hours

E = Greater than 4 hours, but not
exceeding I hours

F = Greater than I hours

I-l llark (X) this box if you attach a continuation sheet,

e3- {
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?.06 Conplete the folloving tabte_forieach vork area identified ln questionI each labor category at your facillty that encompasses vorkers ,ho ,"y
come ln contact ulth or be exposed to the listed substance, photocopy

CBI and complete tt separately for each process type and york area. 
-'

I:l Process type r.......

Labor
9ategory

til/n
I

--

'U"" the ftilloving codes to designate the physical state of the llsted substanee atthe point of exposure:

SY = Sludge or slurry
AL = Aqueous liquid
0L = organie liquid
IL = Imrniscible Iiquid

(specify phases, e.g.,
90Y, r^rater, 10U toluene)

'Us* the folloving codes to designate average length of exposure per day:

9.05, and for
po ten t lally
thls questlon

Hode
Number of of Exposure
Uorkers (e.9., direct
Exposed skin contact)

Physical Average
State of Length of
Listed Exposure

substancel p.; D;tu

Humber of
Days per

Year
Exposed

GC = Gas (condensible at ambient
temperature and pressure)

GU = Gas (uncondensible at ambient
temperature and pressure;
includes fumes, vapors, etc.)

S0 = So1id

A = 15 minutes or less
B = Greater than 15 minutes, but not

exceeding I hour
C = Greater than one hour, but not

exceeding 2 hours

D = Greater than 2 hours, but not
exceeding 4 hours

E = Greater than 4 hours, but not
exceeding I hours

F = Greater than I hours

t-l l{ark (X) this box if you attach a continuation sheet.
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9.06 Complete the follovlng table_fori eaqh rork area ldentlfled ln questlon 9.05, and for
each labor category- et your factltty that enconpasses vorkers iho ,ay potenilally

'cone ln contact vlth or be exposed- to the llsted substance. fhotocoiy'thls quesitonCBI and coorplete lt separately for each process type and vork area.

I]l Process type ..r...r.
trork area .. 6- G , A . Lp. r<

Number of
tabor llorkers

Category Exposed

&-(., S"f.*.

Average Number of
Length of Days per
Exposurg Year
Per Day' Exposed

llode
of Exposure

(e.9., direct
skin colr_tact )

If r*l +{ * uaT=arJ

Phys i caI
State of
Lis ted

Subs tancer

cL 64 50

tu"* the fdlloving codes to designate the physical state of the listed substance atthe point of exposure:

SY = Sludge or slurry
AL = Aqueous liquid
0L = organic liquid
IL = Immiscible liquid

(specify phasesl €.g.;
902 vater, lOU toluene)

'U=* the folloving codes to designate average length of exposure per dayr

GC = Gas (condensible at ambient
temperature and pressure)

GU = Gas (uncondensible at ambient
temperature and pressurel
includes fumes, vapors, etc,)

S0 = Solid

A = f5 minutes or less
B = Greater than 15 minutes, but not

exceeding I hour
C = Greater than one hour, but not

exceeding 2 hours

D = Greater than Z hours, but not
exceeding 4 hours

E = Greater than 4 hours, but not
exceeding I hours

F = Greater than I hours

l-t ]lark (X) this box if you attach a eontinuation sheet.
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9.06 Complete the following table for each t ork area identlfled ln question 9.05' and for
each labor category at your facillty that encompasses vorkers vho may potentially
come ln contact vlth or be exposed to the listed substance. Photocopy thls question

CBI and conplete it separately for each process type and rork area.

l-l Process type ....... Ref"rr.= C,oop.- Poo
IJork area ........ '... 1- f}-=rurea Pne pnn-a-ry rla-)

Labor
Category

Hode
Number of of Exposure
IJorkers (e.9., direct
Exposed skin contact)

Phys i caI
State of
Lis ted

Subs tancel

-T-u ll* r**r.zzo r*i &u A eqO
'z--sO

P-

GC = Gas (condensible at ambient
temperature and pressure)

GU = Gas (uncondensible at ambient
temperature and pressure;
includes fumes, vapors, etc, )

S0 = Solid

A = 15 minutes or less
B = Greater than 15 minutes, but not

exceeding I hour
C = Greater than one hour, but not

exceeding 2 hours

SY = Sludge or slurry
AL = Aqueous liquid
0L = Organic liquid
IL = Immiscible liquid

(specify phasesy €.9.1
9OZ vater, 102 toluene)

D = Greater than 2 hours, but not
exceeding 4 hours

E = Greater than 4 hours, but not
exceeding I hours

F = Greater than I hours

'U*. the folloving codes to designate average length of exposure per day:

fqqtr-ke, t

r r. 1

^l t\J+{A r A 7ZL\ r\/ C ul.

tU=" the following eodes to designate the physical state of the listed substance at
the point of exposure;

Average Number of
Length of Days per
Exposurg Year
Per Day' Exposed

l-l Hark (X) this box if you attach a continuation sheet
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9.05 Conflete the follovlng table for each vork area ldentlfled ln question 9.05, and for
each labor category rt your faelllty that enconpasses corkers cho Eay potentlally
cone ln contact vlth or be exposed to the llsted substance. Photocopy thls quesilon

CBI and complete lt separately for eaeh process type and vork area.

I-l Process type .......

Labor
Category

N/*---r-.-

'U=" the folloving codes to designate the physical state of the listed substance at
the point of exposure:

SY = Sludge or slurry
AL = Aqueous liquid
0L = 0rganic liquid
IL = Immiscible liquid

(specify phases, e.g.,
90fl vater, 10U toluene)

'U=. the following codes to designate average length of exposure per dayr

Average Number of
Length of Days per
Exposurg Year
Per Day' Exposed

GC = Gas (condensible at ambient
temperature and pressure)

GU = Gas (uncondensible at ambient
temperature and pressure;
ineludes fumes, vapors, etc. )

S0 = Solid

A = 15 minutes or less
B = Greater than 15 minutes, but not

exceeding t hour
C = Greater than one hour, but not

exceeding 2 hours

D = Greater than 2 hours, but not
exceeding 4 hours

E = Greater than 4 hours, but not
exceeding I hours

F = Greater than I hours

gork area ... '2- \e-e*e (. n-r rrnec.

Hode
Number of of Exposure
I{orkers (e.9., direct
Exposed skin contact)

Physical
State of
Lis ted

Substancel

t- I llark (X) this box if you attach a continuation sheet.
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9.06 Complete the followlng table for each vork hrea ldentlfled in questlon 9.05, and for
each labor category at your faclllty that encompasses rorkers vho ray potentlally
cone ln contact vlth or be exposed to the llsted substance. Photocopy thls questlon

CBI and conplete lt separately for each process type and sork area.

l]l process type ....... - (ee..,l- - f nzper Pan

Average Number of
Length of Days per
Exposurg Year
Per Day' _ Exposed

L^r+.lALA-TEcrJ C,,( A -+-Az*5 u

tU=. the folloving eodes to designate the physical state of the listed substance at
the point of exposure:

SY = S1udge or slurry
AL = Aqueous liquid
0L = organic Iiquid
IL = Immiscible liquid

(specify phasesT €.g.1
902 vater, 102 toluene)

'Ur" the folloving codes to designate average length of exposure per day:

GC = Gas (condensible at ambient
temperature and pressure)

GU = Gas (uncondensible at ambient
temperature and pressure;
includes fumes, vapors, etc.)

S0 = Solid

A = 15 minutes or less
B = Greater than 15 minutes, but not

exceeding I hour
C = Greater than one hour, but not

exceeding 2 hours

D = Greater than 2 hours, but not
exceeding 4 hours

E = Greater than 4 hours, but not
exceeding I hours

F = Greater than I hours

tlork area ..fu

Labor
Ca tegory

,Uu*-eF

Hode
Number of of Exposure
IJorkers (e. g. , di rect
Exposed skin contact)

Physical
State of
Lis ted

Subs tancel

t-l Hark (X) this box if you attach a continuation sheet.
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9.06 complete the follorlng table-for-each vork area ldentlfled in questlon 9.05, and fo{
eech labor category at your factltty that enconpasses vorkers iho nay potentlally
cone ln contect vith or be exposed to the llsted substance. Photocopy thls questlon

CBI and conplete lt separately for each process type and vork area.

l-l Process type ... . . . .

IIork area .. +.. r. +........ r r r....... o ' r.... '. r r......

Hode
Number of of Exposure
I{orkers (e.9., direct
Exposed skin contact).

Average Number of
Length of Days per
Exposurg Year
Per Day' Exposed

Physical
State of
Lis ted

Subs tancer

tU"" the folloving codes to designate the physical state of the listed substance at
the point of exposure!

SY = Sludge or slurry
AL = Aqueous liquid
0t = 0rganic liquid
IL = Immiscible liquid

(specify phasesr E.g. r
902 vater, 10U toluene)

'U"" the folloving codes to designate average length of exposure per dayl

GC = Gas (condensible at ambient
temperature and pressure)

GU = Gas (uncondensible at ambient
temperature and pressure;
includes fumes, vapors, etc,)

S0 = Solid

A = 15 minutes or less
B = Greater than f5 minutes, but not

exceeding t hour
C = Greater than one hour, but not

exceeding 2 hours

D = Greater than 2 hours, but not
exceeding 4 hours

E = Greater than 4 hours, but not
exceeding I hours

F = Greater than I hours

l-l l{ark (X) this box if you attach a continuation sheet.
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9.06 Cornpiete the followlng table for each vork area ldentlfled ln question 9,05, and for
each labor category at your faclllty that enconpasses vorkers iho nay potentlally
cone ln contact rlth or be exposed to the llsted substance. Photocopy thls questlon

CBI and complete lt separately for each process type and vork area.

I-l Process type .i.rr..

vork area Q. A, LRooo^rool

&, f, Srrr;*.. T *r-t-..c.r -35r=,- ri A 5rt

'U=" the folloving codes to designate the physical state of the listed substance at
the point of exposurei

SY = S1udge or slurry
AL = Aqueous liquid
0L = organic liquid
IL = Immiscible liquid

(specify phasesl €.g.1
907. uater, 10U toluene)

'U"" the folloving codes to designate average length of exposure per day:

Labor
Category

Hode
Number of of Exposure
I{orkers (e,9., direct
Exposed skin contact)

Average Number of
Length of Days per
Exposurg Iear
Per Day'_ Exposed

Physical
State of
Lis ted

Subs tancer

GC = Gas (condensible at ambient
temperature and pressure)

GU = Gas (uncondensible at ambient
temperature and pressure;
includes fumes, vapors, etc.)

S0 = Solid

A = 15 minutes or less
B = Greater than 15 minutes, but not

exceeding I hour
C = Greater than one hour, but not

exceeding 2 hours

D = Greater than 2 hours, but not
exceeding 4 hours

E = Greater than 4 hours, but not
exeeeding I hours

F = Greater than I hours

tll Hark (X) this box if you attaeh a continuation sheet,
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9.07 for each laboh category represented ln
lleighted Average (TIIA) exposure levels
Photocopy thts questlon and complete tt
arga.

CBI

t-l Process type e .,r+,.

question 9.06, lndicate the 8-hour Tire
and the l5-minute peak exposure levels.
separately for each proeess type and rork

Ilork area ... r r i. r i r. r.. r... r..r r r... e . r.. r... or

M"

8-hour Tll{ Exposure Level
(ppm, mg/m3, other-specify)

_ c , r,c5 ff ,.,*

_ _{.,, r;CIgpp,"^,

. /_. , ur I s_ Pp,*^
4, DCS riD.+.

l,

I5-l{inute Pgak Bxposure Lcve1
(ppn, qg/u--, llthqr-speeify)

/,:Dz Ffl,*..- ..

{, ., -q3{rx, *^
Jt O ']-.n n.-

Labor Category

t-l llark (X) this box if you attach a continuation sheet.
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9.07 for each labof category represented ln
Ilelghted Average (TgA) er(posure leve1s
Photocopy thls guestlon and complete tt
arga.

CBI

I-l Process type . r. r. . .

questlon 9.06, lndlcate the B-hour Tire
and the l5-nlnute peak exposure levels.
separately for each process type and vork

Ilork area ......1.....r...............r......... Z- C,nr OFf= (^rr_,

8-hour TU$ Exposure Level
(ppr, mgrm', oiher-speciiy)

_ l,Lrt)Eop,,,.i

-

/ , oo1, F p r...

l5-llinute Pgak Bxposure level
(PPn, rg/r', other-specify)labor Category

t -l ]lark (X) this box lf you attach a contlnuation sheet.

l

94 ".*l.
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9.07 For each tabol icategory represented ln
llelghted Average (TIIA) exposure levels
Photocopy thls questlon and conrplete lt
area.

ctsr

t-l Process type r..r...
Ilork erea .... r. rr.... r.. rr.rrr

questlon 9.06, lndlcate the B-hour Tire
and the l5-nlnute peak exposure levels.
separately for each process type and vork

-3: Co/\r'r€v
8-hour TII$ Exposure Level

(ppm, ng/m', other-specify)
l5-l{inute Pfalt Bxposure tcvel
(,ppn, lglr', other-specify)_

t-t llark (l() this box tf you attach a contlnuation sheet.

94','.
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9.07 For each labof category represented ln
Ileigh ted Average (filA) exposure levels
Photocopy thls questlon and complete tt
area.

.gBI

I-l Process type .......

questlon 9,06, lhdlcate the B-hour Tlre
and the lS-ninute peak exposure levels,
separately for each process type and uork

llork area ......r.ir...ro...r...rr..r......r.,.. t{* R,*,cl(q

8-hour TUg Exposure Level
(ppm, ng/m3, oth*r-specify)

l5-]linute Pgak Bxposure lcvel
(ppn, rg/r', othFr-,-Tpsci.fy)

l-l llark (x) this box tf you attach a contlnuation sheet.

94,i
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9.07 For each labol category represented ln
Ilelghted Average (TIIA) exposure levels
Photocopy thls questlon end complete lt
area.

f,tsr

t-f Process type .,.....

questlon 9.05, lndicate the B-hour Tire
and the lS-nlnute peak exposure levels.
separately for each process type and rork

tlork area r.... r.. r r r. ). a....... r............... 5 - B"r..l t r)aoa.irnr.r.4.F

8-hour TII{ Exposure Level
(ppm, mglm', oiher-specify)

l5-llinute Pgak Exposure lcvel
(pp-n, tg/r', ottel-gpsci.fy)

t-l llark (X) this box lf you attach a contlnuation sheet.

94*5



9.07 For each labol catejory representeat ln questlon 9.06, lndlcate the 8-hour flre
9elghted Averege (TgA) €xposure lcvcls end the l5-rlnute peak cxDoturc levels.
Photocopy thls questlon and colrplctc lt 8eparrtcly for eaeh proclse type rnd uork
trea.

CBI

l-l Process type r......
vork area (u - A, A LAOtn*roor,

fi t-.= a, E Sr.'a.gszD.r Po-rueer+++rr.rE F""tr.^.

8-hour TtI{ Exposure tevel
(ppm, mg/n' r other-specify)

l5-Hinute Pgalc Bxposure kvel
(ppn, tg/r' r-gther--specify)

_ Z,oc5 flp,*_ L -, L\.L 0 p,v\

Labor Category

\ . 5,.* ru p,

t-l Hark (X) this box lf you attach a contlnuation sheet.

e4-(,



9.07 For each labor category represented ln questlon 9.06r lndleate the 8-hour Tl.e
gelghted Averege (T[A) exposure leve1s and the ls-nlnute peat exposure levels.
Photocopy this questlon and cornplete lt separately for each process type and vorl
area.

CBI

t-l Process type....... Rao.rr. C*oor- P^a
york area ..... I - fitnroe a Pne e,aaa+o nJ

8-hour Tll$ Exposure Level
(ppm, mg/m3, oth"r-specify)

t5-llinute Pgak Exposure Level
(ppm, ng/m-, other-speeify)

It * ,, 1.* Pr(-ir,jc s _ ..._. 4.,_o-c_E fl F,,+{, f:, [lS f f ,*_f\4 n,^ "'., D Q,
L , {r'L ,o*-

-

L, fu"L

Labor Category

t-l Hark (X) this box if you attach a continuation sheet.

e4h-\
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9.07 For each lab6r category represented ln questlon 9.06, lndlcate the 8-hour Tlrcgelghted Average (T1rA) expooure levels and the 15-rlnute peak exposure levels.
Photocopy thls questlon and conplete lt separately for each process type and vorl
area.

CBI

I-l Process type . r. . .. . Rr*,-rt- C n*- P,q*
A/a

Ilork area ..1.....,......rr..................... Lt 5a(rAP C ru*i-.d.DL/t

8-hour TII$ Exposure Level
(ppm, mg/m3, oiher-speeify)

l5-llinute Pgrk Exposure Level
(PPn, rg/u-, other-specify)

I-l l{ark (X) this box if you attach a continuation sheet.

e4 [\'L



9.07 For each labor c,etegory represented ln questlon 9.06rl lndicate the 8-bour flre
Velghted Av€rage (T9A) exposure levels and the ls-trlnute peak exposure levels.
Photocopy thls questlon lnd colplete lt separately for cach process type end rort
area.

CBI

I-l Process type .,. ... . Ra^,"t- C,oo*- P^o
Ilork area ]..........1................ r r..... r.. Z - Lor. PO"ouac fy o,.J

Labor Category

F4rur. ftq.

8-hour TII$ Exposure Level
(ppm, mg/m3, oih"r-specify)

lS-llinute Pgak Bxposure [cve1
. (ppm' lg/u'r other-specify)

- 
4,005 rp**

,t,
l*, OL 

f p*a

t-l llark (X) this box tf you attach a contlnuation sheet.



9.07 For each labor category represented ln
Ileighted Average (TIJA) exposure levels
Photocopy thls questlon and complete tt
area.

CBI

l-l Process type ...t...

question 9.06, lndicate the 8-hour Tire
and the lS-minute peak exposure levels.
separately for each proeess type and vork

R

IJork area . r.......e...........rr. r..rr r e.......

8-hour TII$ Exposure Level
(ppm, ng/m- I other-specify)

lS-l{inute PFak Exposure Lcvel
(ppgr rg/u', other-specify)

I-l llark (X) this box if you attaeh a continuation sheet.

e4 ft-+



9.07 For each labor 
"Lt"gory 

represented ln
Ileighted Average (TI|A) exposure levels
Photocopy this questlon and complete tt
area.

CBI

I-l Process type .... r..

questlon 9.06, indicate the 8-hour Tire
and the l5-minute peak exposure levels.
separately for each process type and uork

lJork area . . . . . r . . . . . . . r r r . . . r . . . . . . . . . . r . . r . r . .

Labor Category

&, A, 1*fr*.,i:r:c,a

8-hour TII$ Exposure Level
(ppm, mg/m3, oth*r-specify)

lS-llinute Pgak Bxposure [,eve]
.. 
(ppn, ng/u-, other-specify)

t-t llark (X) this box if you attach a contlnuation sheet.

94F"5



PART B I{ORK PLACE MONITORING PROGRAH

9.08 If you nonitor vorker exposure to the listed substance, conplete the foltovlng table.

CBI

I-I
I{ork

Area ID

Testing Number of
Frequency Samples llho
(pei year) (per test) Samplesl

Analyzed
fn-House

( Y/N)

Number of
Years Records
Haintained

tu*lnu^t &s n -A*r"*o Y

SampIe/Tes t

Personal breathing
zone

General work area
(air)

llipe samples

Adhesive patches

Blood samples

Urine samples

Respiratory samples

Allergy tests

0ther (specify)

flttr-r+**xe.{ F*,oumc,J .,.1" ' fl*vsrcl*'r

0ther (specify)

NI

0ther (specify)

'Ur" the folloving codes to designate vho takes the monitoring samples:

A = Plant industrial hygienist
B = Insuranee carrier
C = 0SHA consultant
D = 0ther (speeify)

I-l Hark (X) this box if you attach a continuation sheet.

95



9,09 For each sample type identified
CBI analytical methodology used for

t-l EamP.Le-TYPe

Ln *Tv r*l rr tri-r-5

in question 9.08, describe the type of sampling and
each type of sample.

Sampli.qg and Analytical Hethodology

Lurni t- t oPr,.LE-r{

9,10 If you conduct personal and/or ambient air
specify the folloving information for each

CBI

t-I

monitoring for the listed substance,
equipment type used.

Equipment Typel Detection Limit2 Hanufac turer
Averaging
Time (hr) Model Number

Pewo- Cnuu**u-e^r*{ , i\5di f f ,*. F\}A '1 nnl

t u*"
A=
B=
c=
D-
Use

E=
F=
G=
H=
I=

'ur"
A=
B=
C=

the folloving codes to designate personal air monitoring equipment types:
Passive dosimeter
Detector tube
Charcoal filtration tube vith pump
Other (specify)
the following codes to designate ambient air monitoring equipment types:
Stationary monitors located vithin vork area
Stat ionary moni tors located r+i thin f aci 1i ty
Stationary monitors located at plant boundary
Mobile monitoring equipment (specify)
Other (specify)
the folloving codes to designate detection limit units:
ppm
Fibers/cubic centimeter (f/gc)
Micrograms/cubic meter (U/m';

l-] Hark (X) this box if you attach a continuation sheet.

95



9.11 If you conduct routine medical
the listed substance, specify

CBI

t-l

tests for monitoring the health effects of exposure to
the type and frequency of the tests.

Frequency
(veekly, monthly, yearly, etc. )Test Description

P,^.vrrro^.IArt.{ [L* *,) F,*n -:tcn J

I I Hark (X) this box if you attach a continuation sheet.
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PART C ENGINEERING CONTROLS

9,LZ Describe the
to the listed
process type

CBI

l-1 Process type

engineering controls that you use to reduce or eliminate vorker exposure
substance. Photocopy this question and complete it separately for each

and work area.

t- /)
l -(jxg.sLe S'{.4'5ifoc.K*- f-6,-{.r-t,tEr{-!ft ,*,e Fc++-r*

1-IJork arga .r.,....e ... rl++r.1. r

Ejrgineering Controls

Ventilationl

Local exhaust

General dilution

Other (specify)

Vessel emission controls

Hechanical loading or
packaging equipment

0ther (specify)

Y

NI

Used
( Y/N)

Y

Year
Ins taIled

Upgraded
( Y/N)

Year
Upgraded

$EFo,,.r, ]S1&

NJ

I
NNI

l_l Hark (X) this box if you attach a continuation sheet.
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PART C ENGINEERING CONTROLS

9.12 Describe the
to the listed
process type

CBI

t-] Process type

engineering controls that you use to reduce or eliminate vorker exposure
substance. Photocopy this question and complete it separately for each

and vork area.

f
. + . ?-tt>(Irs'e S.-*.,t>70*6 Por* rrrtEr{{.t^Je foo.r**

gork area 2' P.,^-, Ore Sa,^,

Engineering Controls

Ventilationr

Loca1 exhaust

General dilution

0ther (specify)

Vessel emission controls

Hechanical loading or
packaging equipment

Other (specify)

Used
(Y/N)

rt

Year
Ins talled

Upgraded
( Y/N)

Year
Upgraded

N}F.l

N

FJhJ

-Jtl-FJ

l{,J

t-] Hark (X) this box if you attach a continuation sheet'

98-}.
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PART C ENGINEERING CONEROLS

9.12 Describe the
to the listed
process type

CPT

l-l Process type

engineering controls that you use to reduce or eliminate vorker exposure
substance. Photocopy this question and complete it separately for each

and vork area.

.. , Iltro,sr- Su^,t>To-,L Po,** .rf(eT{+*Ar€ F-oo.r'^.,

Used
(Y/N)

n/o

ni/*

-/*

r'-I/ n

nJl ,r.

J-

Year
Ins talled

Upgraded Year
(Y/N) Upgr?dedEngineering Controls

Ventilation:

Local exhaust

General dilution

0ther (speeify)

Vessel emission controls

Hechanical loading or
packaging equipment

Other (specify)

t-l Hark (X) this box if you attach a continuation sheet.

98* J



PART C ENGINEERING CONTROLS

9.LZ Deseribe the
to the listed
process type

CBI

l-l Process type

engineering controls that you use to reduce or eliminate ruorker exposure
substance, Photocopy this question and complete it separately for each

and vork area.

tr
, , o ?-trxr*,*e - ,=#I5Toc,f, Po,-{ trlt,€Tt 

^^r€ 
GAr*

Upgraded Year
(Y/N) Upgraded

[e rc,r.e i(i$ kt
nl/0.T'

*[u
.l+
.i

,u/ fi

N/ru

--

IIork area ........4" Ra'.,a.

Engineering Co_ntrols

Ventilation:

Loca1 exhaust

General dilution

Other (specify)

Vessel emission controls

I'lechanical Ioading or
packaging equipment

0ther (speci f y)

Used
( Y/N)

Year
Ins taIled

l-l ilark (X) this box if you attach a continuation sheet.

98"i
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PART C ENGINEERING CONTROLS

9.12 Descrlbe the englneering controls that you use to reduce or ellmlnate vorker exposure
to the listed substance. Photocopy thls question and complete it separately for each
process type and vork area.

CBI

I-l Process type .... .. Ftlxrore S,-r..arroor Po,-.i,^(E .r^re FoA^-

Used
(Y/N)

l/*
nr/ nT

n/"
*/*-

*1n

I

*/*

Year
Ins talled

Upgraded Year
(Y/N) UpgradedEngineerilg Co!!rgls

Ventilation:

Loeal exhaust

General dilution

Other (specify)

Vessel emission controls

Hechanical loading or
packaging equipment

0ther (specify)

l-] Hark (X) this box if you attach a continuation sheet.

e8 *5



PART C ENGINEERING CONTRPLS

9.12 Descrlbe the engineerlnS controls that you use to reduce or elininate vorker exposure
to the llsted substanee, Photocopy thls questlon and complete lt separately for each
Process type and vork area.

CBI

l-] Process type ..ro ...r... Ftfrooo 5,-*..c, Tu,E- Pn-, u/{ETr{^ ^.}e Foo.r*.

Engineering Controls

Ventilation:

Local exhaust

General dilution

Other (speeify)

Vessel emission controls

l'{echanical loading or
packaging equipment

Other (specify)

Used
(Y/N)

Year
Ins taIled

Upgraded
(Y/N)

Year
Upgraded

h)

J

I_t Hark (X) this box if you attach a continuation sheet.

e8 -b



9.13 Descrlbe all equipnent or process rodifications you have nade vithin, the 3 years
prlor to the repoittng yeai that have resulted in a reduction of trorker exposure to
'the lt"t.d substance.- 

-Por 
each equlpment or process modlficatlon described' state

it" p.i""nt"g. reduction ln exposure- that resulted. Photocopy thls question and

coorpiete it ieparately for each process type and vork area'
CBI

t-l Process type ...r....

Ilork area rr+.

t or Process Hodification
Reduction in l{orker

Exposure Per Year (Y.)

I - f,. ,*+ gn4o. utr-,+,

l_1 Hark (X) this box if you attach a eontinuation sheet.

99 -\
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9.13 Descrlbe alL equiprent or process rodiflcatlons you have made vithin the 3 years iprlor to the report lDg year th.t have resulted ln a reductlon of vorker exposure toi
the llsted substance. Por each equlplent or process nodlflcatlon descrlbed, state
the percentage reductlon ln exposure that resulted. PhotocoPy thls questlon and
couplete lt separately for each process tyPe and vork area.

l_l Process type ...r....

CBI

Equipment or Process l{odification
Reduction in llorker

Exposure Per Year (7.')

tJ c rJ'8,

I-l t{ark (X} this box if you attach a continuation sheet.

99*L
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9.13 D+scrlbe all equiprent or process rodificatlons you have rmde vithln the 3 years
pflor to the reportlng year thet have resulted ln a reductlon of vorker exposure to
the ltsted substance. For each equlplent or process uodlflcatlon descrlbed' state
the percentage reductlon ln exposure that resulted. Photocopy thls questlon and
co[plete lt separately for each process tyPe and vork area.

CBI

l-l Process type .r......

t or Process llodification
Reduction in l{orker

Exposure Per Year (U)

.-t rt
-1- {u Anr'Ili*V

I-l Hark (X) this box if you attach a continuation sheet.

ee- 1
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9.13 Descrlbe all equlpuent or pEocess todiflcallons you have made vlthln the 3 years
prlor to the reportlng year that have resulted ln a reduction of sorker exposure to
ihe ltsted subsiance. For each equiprent or process aodlflcatlon d€scrlbed' stete
the percentage reductlon ln exposure that resulted. Photocopy thls qu€stlon and
coaplete it ieparately for each Process type and vork area.

CBI

l-l Process type .. i . . r. r

+- (o.,o.

t or Process l{odif ication
Reduction in Horker

Exposure Per Year (U)

t_l ilark (X) this box if you attach a continuation sheet.

99
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9.13 Descrlbe all equlprent oE process uodlfications you have nade vlthln the 3 years iprlor to the reportlng year that have resulted ln a reduetlon of vorker exposure toi
the llsted substance. For each equlpuent or process nodlflcatlon descrlbed' state
the percentage reductlon ln exposure that resulted. Photocopy thls questlon and
couplete lt separately for each process type and vork area.

CBI

t-l Process type ..r.....

t or Process Hodifieation
Reduction in l{orker

Exposure Per Year (7"1

I-l l{ark (X) this box if you attach a continuation sheet.

ee.- i
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9.13 Descrfbe all equlpoent or process lodiflcatlons you have uade nlthln. the 3 years
prlor'to the rapoittng year that have resulted ln a reduction of vorker exPosure to
ihe ltsted subsiance.- For each equlpnent or process urodiflcatlon descrlbed' state
the percentage reduction ln exposure that resulted. PhotocoPy thls question and

colplete it ieparately for each process type and vork area.
CBI

t-l Process type ..r.....

t or Process Hodification
Reduction in l{orker

Exposure Per Year (t')

l-l ilark (X) this box if you attach a continuation sheet.

99 *b



PART D PERSONAL PROTECTIVE AND $AFETY EQUIPHENT

9.L4 Describe the personal
in each vork area in
substance. Photocopy
and vork area.

CBI

I-l Process type .....r.r

protective and safety equipment that your vorkers wear or
order to reduce or eliminate their exposure to the listed
this question and complete it separately for each process

use

type

gork area ..... l- €oo,^ Aorurue-

EquiHnen-t Types

Respi rators

Safe ty goggles/glasses

Face shields

CoveraIIs

Bib aprons

Chemical-resistant gloves

Other (specify)

frr*4i f . Si-**+rac.t -...f0tv,tttr+we Fo*l

llear or
Use

(Y/N)

V.
I

V
t

hJ

hl

NJ

l.' I Hark (X) this box if you attach a continuation sheet.

100-[
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PART D PERSONAL PROTECTIVE AI,ID SAFETY EQUIPHENT

9.14 Descrlbe the personal protective and safety equipnent that your rorkers rear or use
ln each vork area ln order to reduce or ellninate their exposure to the llsted
substance. Photocopy thls question and complete lt separately for each process type
and vork area.

CBI

I-l Process type ... ..... fir"-et F S.a,r.-rocz focv,tpea*t< Fu*l
llork area ..... Z- C_,,, D.s So,-

Eguiple.nt Types

Respi rators

Safe ty goggles/glasses

Face shields

CoveraIIs

Bib aprons

Chemical-resistant gloves r

Other (specify)

I{ear or
Use

( Y/N)

\
v

rJ

hl

r.'J

t-l Hark (X) this box if you attach a continuation sheet.

100 * i-
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PART D PERSONAL PROTECTIVE AND SAFETY EQUIPHENT

9.14 Descrlbe the personal protective and safety equlpment that your corkers rear or use
ln each vork area ln order to reduce or elimlnate their exposure to the llsted
substance. Photocopy this questlon and complete it separately for each process type
and vork area.

CBI

I-l Process type ..... ... Ftr'r*, r fusrocr fo.v,tpe+t*te F*u
gork area .... 3 - ()a 

^s.rt-.t

Equipment Types

Respi rators

Safety goggles/glasses

Face shields

Coveralls

Bib aprons

Chemical-resistant gloves r

Other (specify)

llear or
Use

(Y/N)

,t-i ln-J/"
r_t/ t
I /,0
r'r /ru

l-l Hark (X) this box if you attach a continuation sheet.

r00-3
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PART D PERSONAL PROTECTIVE AND iSAFETY EQUIPHENT

9.14 Descrlbe the personal protectlve and safety equlpment that your corkers vear or use
ln each vork area in order to reduce or ellnlnate thelr exposure to the llsted
substance. Photocopy this question and complete it separately for each process type
and vork area.

CBI

l-l Process type........ fir'-HF S*stocr- focvuzetq,.rc Fo.s,,

rrork area 9- Racr:

Equipment Types

Respi rators

Safety goggles/glasses

Face shields

Covera1Is

Bib aprons

Chemical-resistant gloves r

0ther (specify)

Uear or
Use

(Y/N)

*/n
-it-r'J /r*-----

,illn-
nJ/u

il/n
,#"-

l:l Hark (I{) this box if you attach a continuation sheet.

1oo -t
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PART D PERSONAL PROTECTIVE AHD SAFETY EQUIPHENT

9.14 Describe the personal protective and safety equlpnent that your vorkers vear or use
ln each work area in order to reduce or ellnlnate their exposure to the llsted
substance. Photocopy thls question and complete it separately for each process type
and vork area.

CBI

t-l Process type ........ frr.-etF S.ala-aoct focvrtpenw.t€ FM,r\

vork area .... 5- f\n*l l,\*arrn e

EqUipmerlt Types

Respirators

Safety goggles/glasses

Face shields

Coveralls

Bib aprons

Chemical-resistant gloves r

Other (specify)

Ilear or
Use

(Y/N)E
,'i /*
nJ /n
illo
nJ /,n
nr /u

l-l l'lark (X) this box if you attach a continuation sheet.

100 '- 5
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PART D PERSONAL PROTECTIVE AI'ID SAFETY EQUIPHENT

9.14 Describe the personal protectlve and safety equlpment that your vorkers vear or use
ln eaeh vork area ln order to reduce or ellnlnate thelr exposure to the llsted
substance. Photocopy thls questlon and conplete lt separately for each process type
and vork area.

CBI

t-t Process type ........ F,r.rgr r. 5.o,r ro"- forruna,roru fu^
sork area kfr.A)a6rar"et

Egglpment Types

Respi rators

Safety goggles/glasses

Face shields

Coveralls

Bib aprons

Chemieal-resistant gloves r

Other (speci fy)

llear or
Use

(Irnl

\,
U

J-
I*I 

-il_
i

V

l_l Hark (X) this box if you attach a continuation sheet.

100 *[p
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9.15 If vorkers use resplrators chen vorklng vlth the llsted substanee, speclfy for each
process type, the vork areas vhere the resplretors are used, the type of
resplrators used, the average usage, rhether or not the resplrators vere flt
tested, end the type and frequency of the flt tests. Photocopy thls question and
conplete lt separately for each process type.

CBI

Fit
Tes ted

(Y/N)

._Y

Y

/

Type of lFit Test"

-e-
&u
frt-

t-l Process type .... ...., fi rl, 6r e. 3, p,(t"-rt, t Po,.luectueat Fooo,

L [' A[zO.f 'nr-r. A

Frequency of
Fit Tests
(per year)

I

I f' A at f r E+,J , A i:F.r -r: r-rr: A-

( n f * ar &+D rr E----.. fi

IIork
Area

Averagg
Usage'

Respirator
Type

'U=" the folloving codes to designate average usage!

A = Daily
B = lleekly
C = Honthly
D = Once a year r
E = Other (specify)

'U=" the folloving codes to designate the type of fit test:

QL = Qualitative
0T = quantitative

l-l Hark (X) this box if you attach a continuation sheet,

101
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PART C ENGINEERING CONTROLS

9.12 Describe the engineering controls that you use to
to the listed substance. Photocopy this question
process type and work area.

CBI

l-l Process type r...r.....+..+.

reduce or eliminate vorker exposure
and complete it separately for each

Irork area .. l- b*uwu ?n"enunnt

Engineering Controls

Vent i lat ion:

Local exhaust

General dilution

Other (specify)

Vessel emission controls

Hechanieal loading or
packaging equipment

0ther (speci fy)

Used
(Y/N)

trl

Year
Ins taIIed

Upgraded Year
(]/ry ) upsraded

FI

'J

l_l Hark (X) this box if you attach a continuation sheet,

e8 il,* i
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PART C ENGINEERING CONTROLS

9.12 Deseribe the
to the listed
process type

CBI

I-l Process type

engineering controls that you use to
substance. Photocopy this question

and vork area.

reduce or eliminate vorker exposure
and complete it separately for each

a.aaaaaaaltaaaa

-/'fUork area . r.......... ................ o.. + r. i r r. r +.... o.... + 'Z -Scg*P Grc.rr^jr|.r=o

Used
(Y/N)

nl/^

u /a

Year
Ins taIled

Upgraded Year
(T/N) UpgradedEngineering Controls

Ventilation:

Local exhaust

General dilution

0ther (specify)

Vessel emission controls

Hechanical loading or
packaging equipment

Other ( speci fy)

t:l Hark (X) this box if you attach a continuation sheet.

e8h*L
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PABT C ENGINEERING CONTROLS

9.12 Describe the
to the listed
process type

CBI

I-l Process type

engineering controls that you use to
substance. Photocopy this question

and trork area.

reduce or eliminate vorker exposure
and complete it separately for eaeh

rra.aa.a.araaaa

Ilork area .. r.....,.. r r.... o.. r..... e ......... r......... +... 3'LU* flnaO*rt.tlo J

Engineering Controls

Ventilation:

Local exhaust

General dilution

Other (specify)

Vessel emission controls

Hechanical loading or
packaging equipment

Other (specify)

Used
(Y/N)

NJ

Year
fns talled

Upgraded Year
(Y/N) Upgraded

IJ

{'l

t-l l{ark (X) this box if you attach a continuation sheet,

ggh'b
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PART C ENGINEERING CONTROLS

9.12 Describe the engineering controls that you use to
to the listed substance, Photocopy this question
process type and rrork area.

CBI

l-] Procgss typg + r.........,...

reduce or eliminate vorker exposure
and complete it separately for each

Upgraded Year
(Y/N) Upgra$ed

-N/o
il/^

Fjl*

eork area ........ . 4-?rr,.4 r^no*n oo

Engineering gontrols

Ventilation:

Local exhaust

General dilution

0ther (specify)

Vessel emission controls

Hechanical loading or
packaging equipment

Other (specify)

Used
(Y/N)

Year
Ins taIJed

l-l ilark (X) this box if you attach a continuation sheet,

e8A-4
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PART C ENGINEERING CONTROLS

9.12 Describe the
to the listed
process type

CBI

I-l Process type

engineering controls that you use to
substance. Photocopy this question

and uork area.

reduce or eliminate vorker exposure
and complete it separately for each

.aataaaaaataaaa

Used
(Y/N)

il

Year
Ins talled

Upgraded Year
(Y/N) UpgradedEngineering Co.nt rols

Vent i lat ion:

Local exhaust

General dilution

0ther (specify)

Vessel emission controls

Hechanical loading or
packaging equipment

Other (specify)

N)

^I

I-l Hark (X) this box if you attach a continuation sheet.

e8 h,5
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9.13 llescrlbe all equipuent or process rodifications you have nade vithln the 3 years
prlor to the reportlng year that have resulted ln a reduction of vorker €xposure to
the llsted substance. For each equiprent or proeess nodlflcatlon descrlbed' state
the percentage reductlon ln exposure that resulted. Photocopy thls questlon and
colplete lt separately for each process type and vork area.

qBI

l-l Process type .r......

Equipnent or Process Hodification
Reduction in llorker

Exposure Per Year (U)

nJ F ,, I f5* $;ns €,- f*u r*

I-l ilark (X) this box if you attach a continuation sheet.

99H-l
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9.13 Descrlbe all equlprent or process rcdificatlons you have llade vlthln the 3 years
prlor to the reportltg year that have resulted ln a reductlon of vorker exposure to
the llsted gubst.nce. For each equlprent or process lodlflcatlon descrlbed, stat€
the percentage reductlon ln exposure that resulted. Photocopy thls questlon and
conplete lt separately for each Process tyP€ and sork area.

qBI

Ill Process type ........
gork arga .. r.. r........................ r r. r. r..... ]. r... 2- Sr,**p Go*fu1.,tr a

t or Process tlodification
Reduction in llorker

Exposure Per Year (Z)

t'-J

t-l Hark (I() this box tf you attach a continuation sheet.

ggA *',1*
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9.13 Deserlbe all equlplent or process rodificatlons you have rade vlthln the 3 years iprlor to the reportlng year that have resulted ln r reduction of vorker exposure td
the listed substa[ce. Por each cqulDtrent or process lodiflcatlon descrlbed, stlte
the percentage reductlon ln exposure thlt resulted. Photocopy thls questlon and
colplete lt separately for each process tyPe and cork area.

CBI

I-l Process type .. . .. . . .

Uork area .....r.............o...rr.r..................r. 5- L*+ POo=,^a-fr0AJ

Equipment or Process llodification
Reduction in llorker

Exposure Per Year (U)

I_l l{ark (X) this box tf you attach a continuation sheet.

994-3
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9.13 Dedcrtbe all equlprent oE process rodificatlons you have aade vlthln the 3 years
prlbE to the reportlng yeer that have resulted ln a reductlon of uorker exposure to
the llsted substance. For each equlplent or process aodlflcatlon descrlbcd, state
the percentage r€ductlon ln exposure that resulted. Photocopy thls questlon and
Gosplete lt separately for each Process type lnd vork area.

CBI

I-l Procgss type . . . .. o. r

llork area . . . . . . r r . . . . . . . . . r . . . . . . . . . . . . . . . . . . . . . r r e . . . . .

t or Process Hodification
Reduetion in llorker

Exposure Per Year ([)

I-l l{ark (X) this box tf you attach a continuation sheet.

ee A-q
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9.13 Descrlbe all equlpsent or process rodlflcatio4s you heve orade vlthln the 3 years
prlor to the reportlng year thet have resulted ln a reductlon of rorker exposure to
the llsted substa[ca. For eech cqulpnent or process lodlflcatlon descrlbed, Etate
the percentage reductlon ln exposure that resulted. Photocopy thls questlon ind
colplete lt separately for each process type ud vork area.

CBI

I-l Process type ......r.
Uork area ................................ +..... +.... r. . . 5* &, A . f-+s aero,ar

Reduction in Uorker
Exposure Per Tear (U)t or Process llodification

I-l llark (X) this box tf you attach a continuation sheet.

ee t\-5
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PART D PERSONAL PROTECTIVE AND SAFETY EOUIP}.IENT

9.14 Descrlbe the personal protectlve and safety equlpment that your yorkers rear or use
ln each vork area ln order to reduce or ellmlnate their exposure to the listed
substance. Photocopy this question and conplete it separately for each process type
and vork area.

CB.I

I-l Process type rr..+,.. flrfl,-,u n t'o*om Pao

Equipment Types

Respirators

Safety goggles/glasses

Face shields

CoveraIls

Bib aprons

Chemical-resistant gloves r

0ther (specify)

Hear or
Use

(Y/N)

t-]
v

hJ

d
l\/t

il

l-l Hark (X) this box if you attach a continuation sheet.

1oo h-t
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PART D PERSONAL PROTECTIVE AI.ID SAFETY EQUIPHENT

9.14 Describe the personal
in each vork area ln
substance. Photocopy
and vork area.

CBI

t:l Process type r....r..

protective and safety equipment that your vorkers uear or use
order to reduee or eliminate their exposure to the llsted
this question and complete it separately for each process type

f.r nr,rr I nw Pni>

uork area .. Z- 5c;gae C,u."u-<

Equipment Types

Respirators

Safety goggles/glasses

Face shields

Coveralls

Bib aprons

Chemical-resistant gloves t

Other (specify)

Uear or
Use

(Y/N)

nl/lr

-_-
"*u
I

r" /nT
r'J / lr

-fr-nJl *_
nl /p,

t-l llark (X) this box if you attach a continuation sheet.

100 f\-'L
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PART D PERSONAL PROTECTIVE AND!SAFETY EQUIPHEI{T

9.14 Descrlbe the personal protectlve and safety equlprnent that your rorkers vear or use
ln each vork area ln order to reduce or ellulnate their exposure to the llsted
substance. Photocopy thls guestlon and conplete it separately for each process type
and rork erea.

CBI

t-l process type........ kr^,", 0 ,*, Pno

rrork area .. j- Lo, Pnoo',.rroJ

Uear or
Use

(Y/N)

N
r/

rJ

I

fv

Equipment Types

Respi rators

Safe ty goggles/glasses

Face shields

Coveralls

Bib aprons

Chemical-resistant gloves t

Other (specify)

NJ

l-l tlark (X) this box if you attach a continuation sheet.

100 h+
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PART D PERSONAL PROTESTIVE AND SAFETY EOUIPHENT

9.14 Describe the personal
in each vork area in
substance. Photocopy
and vork area.

CBI

t-l Process type ....+..r

protective and safety equipment that your vorkers
order to reduce or elinrinate their exposure to the
this question and complete it separately for each

uear or use
Iisted
process type

Pn

IJork area . . r r . r . . . r . . . . . . . . . . . . . r . r r r . r . r . . . . . . . . . . . . . . . r . . . . .

Equipment Types

Respi rators

Safety goggles/glasses

Face shields

Coveralls

Bib aprons

Chemical-resistant gloves I

0ther (specify)

I{ear or
Use

(Y/N)s
Y-

Nlr
J/"
N/l
nt ln

I-l llark (X) this box if you attach a continuation sheet.

100h-11



((

PART D PERSONAL PROTECTIVE AI{D SAFETY EQUIPI{ET-IT

9.14 Descrlbe the personal protectlve and safety equlprnent that your vorkers vear or useln each vork area ln order to reduce or ellninate thelr explsure to the llsted
substance. Photocopy this questlon and conplete lt separaiely for each process type
and cork area.

CBI

I-l Process type

llork area

Equipment Types

Respi ra tors

Saf e ty goggles/glasses

Face shields

Coveralls

Bib aprons

Chemical-resistant gloves,

Other (specify)

. .. .. .. . R, *u* C Pni>

I{ear or
Use

(Y/N).

Y

Y

,t)

hJ

Aj-
{

I-l Hark (X) this box if you attach a continuation sheet.
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9.15 If vorkers use resplrators nhen vorking vlth the llsted substance, speclfy for each
process type, the vork areas nhere the resplrators are used, the type of
resplrators used, the average usage, rrhether or not the resplrators rrere flt
tested, and the type and frequency of the fit tests. Photocopy thls questlon and
conplete lt separately for each process type.

CBI

t-l process type ... ....., Ree^n^.,o L*eW ?a>

Averags ,"lllo
usage' (Y/N)

SI
IIork
Area

Respi rator
rype

Type of rFit Test"

&. r-

Frequency of
Fit Tests
(per year)

5 l. R n-r Ar bf..€

'Ur" the folloving codes to designate average usager

A = Daily
B = Ileekly
C = Honthly
D=0nceayear
E = 0ther (specify)

'Ur" the folloving codes to designate the type of fit test:

QL = Qualitative
QT = Quantitative

l - ] Hark (X) this box if you attach a continuation sheet.
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PART E VORK PRACTICES

9.19 Descrlbe all of the vork practlces and admlnlstrative controls used to reduce or
elimlnate vorker exposure to the tlsted substance (e,g. ' restrlct entrance only to
authorized vorkers, mark areas lrith varning signs, insure worker detection and
monitorlng practlcesr provide vorker training programs, etc.). Photocopy thls

CBI question and conplete it separately for each process type and nork area.

t-l {,^n-
Process type ...., + t-iExrn;€ S, ar*lror,it Pr''.--ttan.,*r++^re . .Fp*n^

uork area ......' l- F-ot". Me,c*r.n,e

L R-e s'r erc-r eir Er.lt c-a'rr c€ fo '7+tro E- FAr<r+ ArrD For.r'r r+*crtr^rE

2-. l^ia" *'-r. s'.r,-^ra Rearr..rar^t(- f!,:tGLEs Ar.)i) CesP.r RF-ro,rj

9.20 Indlcate (X) hov often you perform each housekeeplng task used to clean up routlne
Ieaks or spills of the llsted substance. Photocopy thls questlon and complete lt
separately for each process type and work area.

Procgss typg ......

l- Go-,,^- l4-Ar"*aru€

Less Than
Once.Per Day

X

.)\

I-Z Times
Per Day

3-4 Times Hore Than 4
Per Day Ti,qres Per DayHousekeeping Tasks

Sveeping

Vacuuming

llater flushing of floors

Other (specify)

)r

l-l Hark (X) this box if you attach a continuation sheet.
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PART E IIORK PMCTICES

9.19 Descrtbe aII of the vork practlces and admlnlstrative controls used to reduce or
ellnlnate vorker exposure to the llsted substance (e.g., restrict entrance only to
authorized rorkers, Dark areas vith varnlng signs, lnsure rorker detectlon and
monltorlng practices, provlde vorker tralnlng programs, etc.). Photocopy thls

CBI questlon and conplete it separately for eaeh process type and vork area.

t-l
Process type .+,,+. Fr*r*6L€- SobsrocK- P..-r,A.Rer+AF.J€- Foo^

[,r] /r ,rrrE ,.: * 
i-D 

.L 
C- o **"r r(. c, r Pu n r:. .r -a. A-,\

9.20 Indlcate (X) hov often you perforn each housekeeplng task used to clean up routlne
leaks or spills of the listed substance. Photocopy thls questlon and cornplete lt
separately for each process type and vork area.

Ft**oBt-.L {,.rr n -9fcr c i(- Po,-, Lr.ttrrt{+ i.i€. F",rA pr

Z- (l*. r: FF 5n *l

Housgkeeping Tasks

Sveeping

Vaeuuming

IJater flushing of floors

0ther (specify)

Less Than
Once Per Day

1-2 Times
Pe,r- Day

3-/+ Times llore Than 4
Per Day Times Pqr, Pay

I-l l{ark (X} this box if you attach a continuation sheet.
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PART E TIORK PRACTICES

9.19 Descrlbe all of the vork practlces and admlnlstrative controls used to reduce or
ellarlnate vorker exposure to the }lsted substance (e.g., restrlct entrance only to
authorlzed vorkers, nark areas vlth varning signs, lnsure vorker detectlon and
nonltorlng practlces, provide worker tralnlng prograns, etc.). Photocopy thisCBI question and complete it separately for each process type and vork area.

t-l
Process type .r...r Fr*r6t-(1- S,*bSTocr( Pr:*rnr:f+IA*€- Fro^
uork area ..... 3- Cn^rrey

9.20 Indlcate (X) hov often you perforn each housekeeping task used to clean up routlne
leaks or spllls of the llsted substance. Photocopy thls questlon and complete lt
separately for each process type and vork area.

Process type...... Fr e*-ar r .S.A6.s?ocr fo"v,4r,r+ia*e E. ,..
I{ork area 3* Laut<.,t

tlousekeeping lasks

Sveeping

Vacuuming

tlater flushing of floors

Other (specify)

Less Than
Once Per Day

^.r/H

^Jr-N/ o

L-Z Times
Per Day

3-4 Times Hore Than 4
. -Per Day Times Per Day

l_l Hark (X) this box if you attach a continuation sheet.
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PART E 1IORK PRACTICES

9.19 Descrlbe all of the vork practlces and admlnlstrative controls used to reduce or
eLimlnate vorker exposure to the Ilsted substance (e.g., restrlct entrance only to
authorized rorkers, nark areas rrlth varnlng slgns, insure vorker detectlon and
monltoring practlces, provlde vorker training programs, etc.). Photocopy thlsCBI question and conplete it separately for each process type and vork area.

t-l
Process type Frr**Br €- S.* btrocr( P.r*{.,r.nffr}a116- Fo^^

.t
Ilork arga ............ r.............. r r.... r.... + r. r.oe.. 4' ROa,a=

9.20 Indicate (x) hov often you perforn each housekeeping task used to clean up routlne
Ieaks or spllls of the llsted substance. Photocopy thls questlon and corplete lt
separately for each process type and vork area.

Process type .. r. r. [tE*.*a* A.*t,q*roL'lL Rr, rrrlE.{tt+{ini t- Fon*r

Less Than
Once Per Day

't/*
trt'f n

n\'/n
I

tt - fi.o. r{ q

HouseEgeping Tasks

Sveeping

Vacuuming

I{ater flushing of floors

Other (specify)

L-Z Times
Per Day

3-4 Times Hore Than 4
Per. Day Times Per Day

t-l Hark (X) this box if you attach a continuation sheet.
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PART E TIORK PRACTICES

9.19 Descrlbe all of the vork practlces and adnlnistratlve controls used to reduce or
ellnlnate vorker exposure to the listed substance (e.g., restrlct entrance only to
authorlzed vorkers, nark areas vith varning signs, lnsure vorker detectlon and
monitorlng practlces, provlde vorker tralning programs, etc.). photocopy thisCBI question and conplete it separately for each process type and rork area.

I_I
Process type .. +. e , f ,t**6LE- S* bsrocK- Po.-r{AftF:f.r+Ai.r6- Foo^

9.20 Indicate (X) hov often you perforn each housekeeplng task used to clean up routlne
Ieaks or spills of the llsted substance. Photocopy thls questlon and conllete lt
separately for each process type and vork area.

Process type +.

.n,\llork area rr....+......,,.e ...r.+rrr.e ...r...r.. 5- h"rJ hJnuE+ltrr-EE

Housekegping Tasks

Sweeping

Vacuuming

I{ater flushing of floors

0ther (specify)

Less Than
Once Per Day

x
rJinry

l-2 Times
. P_qr Day

3-4 Times Hore Than 4
Per Day Times Per Day

t-] l{ark (X) this box if you attach a continuation sheet.
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PART E TIORK PMCTICES

9.19 Describe aII of the vork practlces and adrnlnlstratlve controls used to reduce or
ellnlnate vorker exposure to the llsted substance (e.g., restrlct entrance only to
authorlzed vorkers, nark areas vith varnlng slgns, insure vorker deteetlon and
monltoring practices, provide vorker trainlng programs, etc.). Photocopy this

CBI question and complete it separately for each process type and vork area.

II
Process type Fr**Atl- S.* bsTDcr< P.r*rn..rr+Ai.rs Fo^n^
gork area ..... L- A , A L^o".o^-^or

-L-, G i) G u LL5 tr *D fl.e s P'r ne rort-E R r ru.^rr(F.T)

3 , S* ou AArrr (1*rr i,r.4-r-r- A(- L* n

9.20 Indicate (X) hov often you perform each housekeeping task used to clean up routlne
leaks or spills of the listed substance. Photocopy thls questlon and cornplete lt
separately for each process type and vork area.

Less Than
0nce Per Day

ili*
rJ IN

1-Z Times

-,Per Day

h ..

3-4 Times llore Than 4
Per Day_ Times Per DaJ

Process type ...... Fr. s\= (\Lg <r AASft{ i<- plr e,r.nefd.. ,.l< Ff 
^,\

["- G., d, Lo*uo'o*

HoHEekeeping Tasks

Sveeping

Vacuuming

I{ater flushing of floors

0ther (speci fy)

t*l Hark (X) this box if you attach a continuation sheet.
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PART E IIORK PRACTICES

9.19 Descrlbe all of the rork practlces and adnlnlstratlve controls used to reduee or
ellmlnate vorker exposure to the llsted substance (e.g., restrlct entrence only to
authorized vorkers, nark areas vith varning signs, insure vorker detectlon and
monltorlng practlces, provide rorker tralnlng programs, etc.). Photocopy this

CBI question and complete it separately for each process type and vork area.

I_I
Process typg . r...

Less Than
Once Per Day

n,/o
r-I 'l n

R

l-Z Times
Per Day

3-4 Times llore Than 4
Per Day Times Per Day

Ifork area ....... l- {\, ^ro,ro P,t" r^ *r, o^r

l* € Tnr- C-"*rrrnr ['la.-a. lln,.rt

2, - Gr.r-c,r.e.- R€o,.rtet-

9.20 Indlcate (X) hou often you perforn each housekeeplng task used to clean up routlne
leaks or spllls of the llsted substance. Photocopy thls questlon and coEplete lt
separately for each process type and vork area,

aPtr' ferD

York area l* Sr*,y n Pnrpa,tazo n.,

Hoqsekeeping Tasks

Sveeping

Vacuuming

llater flushing of floors

0ther (specify)

t_l Hark (X) this box if you attach a continuation sheet.
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PART E IIORK PRACTICES

9.19 Deseribe all of the vork practlces and admlnlstratlve controls used to reduce or
ellnlnate vorker exposure to the llsted substance (e.g., restrlct entrlnce only to
authorized vorkers, nark ar€as vlth varnlng signs, insure rorker detectlon and
oonltorlng practlces, provlde yorker trainlng programs, etc.). photocopy thisCEI questlon and complete it separately for each process type and vork area.

t-t
Process type ,.....

Ilork area r........r......rrr...r,...r.r.......rr.-- -'J.. 
* f

'| " ' r r.. (* JcRaf [r ez^rt)t (

l, Goctir. (trlu,.rcer-

9.20 Indicate (X) hor often you perforn each housekeeping task used to clean up routlne
Ieaks or-spills of the llsted substanee. Photocopy thls questlon and conplete lt
separately for each process type and vork area.

process type ...... Ra,so*o t*seel lPo-

Housekeeping, Tasks

Sveeping

Vaeuuming

tlater flushing of floors

Other (specify)

1-2 Times
Per Day

3-4 Times l{ore Than 4
Per D?y Tines Per Day

tess Than
Once Per Da

I-l Hark (X) this box if you attach a continuation sheet.
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PAST E TIORK PRACTICES

9.19 Descrlbe all of the vork practlces and adnlnlstratlve controls used to reduce or
elfinlnate vorker exposure to the_llsted substance (e.g., restrlct entrancc onry to
authorized rorkers, oark areas ylth varning slgns, lniure vorker detectlon and-
monltorlng practlces, provlde rorker -tralnlng programs, etc.). photocopy thlsCBI questlon and conplete it separately for each prociss type ani vork area.

t-l
process type ...... (r*^t' C n*pur Prn

-t 
L or, Po o* weYtrcJIJork area r . r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r . . . . ' . . C . . r . r 5'

\, Gor,ecg+ (eturr f,LD

9.20 Indieate (x) lrov often you perform eaeh housekeeplng task used to clean up routlDe
leaks or-spills of the llsted substance. Photoeopy-thts questlon and conilete lt
separately for each process type and vork area.

Process type ... ... Rt n".or. C ^ opg, flnl
uork area ?, - Loc Pfr o>,^..-o J

Housekeeping Tasks

Sveeping

Vacuuming

llater flushing of floors

Other (specify)

Less Than
Once Per Day

x

xf lr.

"i /xI

l-2 Times
Per Day

3-4 Times llore Than 4
Per Day Tines Per Day

t:l Hark (I() this box if you attach a continuation sheet.
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phnr E HoRK pucrrcEs

9.19 D,escrtbe all of the rork practlces and adnlnlstratlve controls used to reduce orerlnlnate vorker exposure to the llsted substance (e.g., restrlci ent..n". onry to
authorized vorkers, rark areas vlth varnlng signs, ln-ure rorker detectlon and-
monitoring practlces, provlde uorker-training prograns, etc.). photocopy thlsCBI question and complete lt separately for each proc-ss type and vork area.

t-l
Process type ... r..
Ilork area . . . r . r . . . . . . . . . . r e . . r . . . . r . . . . . . . r . . . . . r . . . . . . .

9.20 Indicate (X) hov often you perform each housekeeping task used to
l.eaks or_spi1Is of the listed substance. Photocopy this question
separately for each process type and vork area.

clean up routlne
and complete lt

Hoqsekeep.ing Tasks

Sveeping

Vacuuming

IJater flushing of floors

0ther ( speci fy)

1-2 Times
Per Day

3-4 Tines llore Than 4
Per Day Times Per Day

Less Than
0nce Per

l-l Hark (X) this box if you attach a continuation sheet.
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PART E IIORK PRACTICES

9.19 llescrlbe ell of the vork practlces and admlnlstratlve controls used to reduce orelimlnate rorker exposu-re to the_llsted substance (e.g., restrlct entranc. only to
authorlzed vorkers, lnrk areas vith varnlng signs, ln-ure vorker detectlon and-
Donltoring practlces, provtde rorker -tralning programs, etc.). photocopy thlsCBI question and complete it separately for each pioc-ss type .nd vork area.

I_I
process type ...... (re.^si., C qrper Pan
York area ... ? &. l. I *-r^oy

l, IJtsr.nr-J Tri 0oorer', Paocnenr
2, 0'nar-r r.- A,sr- Rrf.pr ear$.( RFft,.ttrFp

9.20 Indlcate (X) hor often you perforn each housekeeping task used to elean up routlneIeaks or-spills of the llsted substance. Photocopy-thls questlon and conilete lt
separately for each process type and vork area.

process type .. . . . . ReA^^r> C ^R 
d€r PAD

Less Than
0nce Per Day

r'-\/H

N/H -/

t-2 Times
Per Day

3-4 Times Hore Than 4
Per Day Tlnes Per Day

rrork area 9 O. A. Loooa^r^c.:r

Hgusekeeping Tasks

Sueeping

Vacuuming

llater flushing of floors

0ther (specify)

I-l Hark (X) this box if you attach a continuation sheet.
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9.21 D,o you have a vrltten medical actlon plan for responding to routine or energency
exPosure to the listed substance?

Routlne exposure

YgS a . r . r . . . r . r a + o . . . r . . . . . . . . . . r . . r + a a r r r . . . . r r . . . . . . . r . + t a t t I I a a

NO a a a + t a a t + a a a t a a r a a r a a a . a r r r a a a a a r + a a a r . . t . a . . a a a . a . r . r . . t a a a a a a a a a a a a a a

Emergency exposure

YgS . a a a a r a a a a a a r . a a . a . r . . . . . . . . . . . . . a . . . a . a . a r a . + . a a a . a . . . . . . . . . I

NO a a a a a a . . . . r a o e r a a a t a a + a a a a a a a r a a . a . . . r . a . a a a a a r . . . a . e t t r . a a t t t a . a a . . . . .

If y€sr vhere are copies of the plan maintained?

Routine exposure:

Emergency exposurer SirfLr(*)rsrL:, ,1Nb SAFE--1 t LD.s,t-t.,'atd\'rc-<.

1

6
6

2

9.22 Do you have a written leak and spill cleanup plan that addresses the listed
substance? Circle the appropriate response.

state or local government response organizations?

llho is responsible for nonitoring worker safety at your facility? Circle the
appropriate response.

Plant safety specialist .,..

InSUrance carrigr r.r.. r........r r.. r. r r r r r + r. . i. r... r r. *.........

9.23

1

2

3OSHA consultant

Other (specify)

a a t a aa a a a a a a a a a a a a a a a t a a a a a a a r a a r a a a a a a a a a a a a a a a a t a a a l a a a a t

rh,
TF-(dnit cni MAr-lnt-p ( . r,.. r..... r..........(S

If y€sr vhere are copies of the plan

Has this plan been coordinated vith
Circ1e the appropriate response.

maintained? (.*Pr{rrr{c-r! Ar$b kWrU (r***ro**

t-l Hark (X) this box if you attach a continuation sheet.
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9.24 Yho is responsible for safety and health trainlng at your factltty? Clrcle the
approprlate response.

Plant safety speciallst ........... O
Insurance carrier ......... 2

OSHA consultant ...... ..... 3

other (specify, Prorf M*paee,< ......6

9,25 Uho is responsible for the medical program at your facility? Circle the approprlate
response.

Plant physician ,..,. ...... 1

Consulting physician .,....4
Plant nurse ....... 3

Consulting nurse . . ........ 4

0ther (specify) ,..r.r.r...O

I ] l'lark (X) this box if you attach a continuation sheet.
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SECTION 10 ENVIRONHENTAL RELEASE

General Ins t ruct ions:

Complete Part B (questlons 10.23-10.35) for each non-routine release involving the llsted
substance that occurred during the reporting year. Report on all releases that are equal
to or greater than the llsted substance's reportable quantlty value, R0, unl€ss the release
ls federally permitted as deflned tn 42 U.S.C. 9501, or ls specifically excluded under the
deflnltlon of release as deflned in 40 CFR 302.3(22r. Reportable quantltles are codified
tn 40 CfR Part 302. If the listed substance is not a hazardous substance under the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCL,A) and,
thus, does not have an RQ, then report releases that excee-d 21270 kg, If such a substance
hovever, is designated as a CERCLA hazardous substance, then report those releases that are
equal to or greater than the R0. The facility may have ansvered these questions or similar
questlons under the Agency's Accidental Release Information Program and nay already have
thls lnformatlon readlly avallable. Assign a number to each release and use this number
throughout thls part to identify the release. Releases over more than a 24-hour period are
not slngle releases, i.e., the release of a chenical substance equal to or greater than an
R0 must be reported as a separate release for each 24-hour perlod the release exceeds the
R0.

For questlons 10.25-10.35, ansver the questions for each release identified in question
10.23. Photocopy these questions and complete them separately for each release.

PART A GENERAL INFORHATION

10.01 l,lhere is your facility located?

CBI

Circle all appropriate responses.

l-l Industrial area .. ........O
Urban area ....,., A

AdJacent to a park or a recreatlonal area ........@
Irithin I mile of a navlgable water\ray ....6
9ithin l mlle of a school, unlversity, hospital, or nurslng horne facility ....,... 8

lltthln l mile of a non-navlgable \ratervay ,,...,.. 9

0ther (specify)

at tach continuation sheet.



10.02 Specify the exact Locatlon of your facillty (from central point where process unlt
ls located) ln terns of latltude and longltude or Unlversal Transverse llercader
(UTll) coordinates.

o5

15

' ll u

F*, g5 il

UTH coordinatgs ... r....... i Zone , Northing , Easting

10.03 If you monitor meteorological conditions in the vicinity
the folloving information.

Average annual precipitation ...... r................

Predominant vind direction .1.......... .. r..

of your facility, provide
I
I

r*J/ ft' t inches/year

10.04 Indicate the depth to

Depth to groundwater

groundvater belov your facility. ul*
meters

10.05 For each on-site
listed substance

CBI Y, N, and NA. )

I-I
On-Site Activity

activity listed, indicate (Y/N/NA) aII routlne releases of the
to the environment. (Refer to the instructions for a deftnttlon of

Environmental Release
Air Land

*r/ +

-IT
N]Y

il/ R, rt/n,
l.]ri A ,$l*

Hanufac turing

Import ing

Processing

0therwise used

Product or residual storage

Disposal

Transport

sr i P.

IIater

I-1 Hark (X) this box if you attach a continuation sheet.
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10.06 Provide the folloving
of precision for each
an example. )

CBI

t-l
Quantity discharged

Quantity discharged

Ouantity managed as
treatment, storage,

* Quantity managed as' treatment, storage,

information for the
item. (Refer to the

Iisted suhstance
instructions for

and specify the leve1
further explanation and

to thg air r..... r. r.. +...

in vastevatgrs ... r r r.

other vaste in on-site
or disposal units

other r*aste in of f-site
or disposal units .... r...

l("% kg/yr t /L) Z

kg/yr t _ 7"

kg/yr t

irs ks/yr 1 iDe t

$q,cu'rt- l\5 A *i-c^] o

N u-r Rt oc qir (- l"Fl€

0

x I$ c-f E. : Fi c)'itr - A cin'r=r-r € d'e "r€. 
a'A'rtr}

l) e ,.r r+ fi *o*,.*-tt
=out-t,..*, r.r+ r1' V [1AA..

Su€

r,o +*,rE lt4A{

-JeArt AFrD

l_t l{ark (X) this box if you attach a continuation sheet.
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10.08 Describe the control technologies used to minimize release of the listed substance
identified in your
Photoeopy this question

for each process stream containing the listed substance as
process block or lS-s-idual trealment bIqCF"-fIoJ dJ-Agfqfl-(-g).
and cornplete it sdparately foF each process type.CPI

t_l Process type

Stream ID Code Percent EfficiencyControl TechnologY

.- rcc,.+ (€.rg-,q.q E -

fllft*,ro, {t,n*, f{?-nr- n,F Fi.r.eil &r4.rcr*:rE

l-l Hark (X) this box if you attach a continuation sheet.

1L2



(

1p.08 Descrtbe the control technologies used to olnlmlze release of the listed substance
for each process stream contalnlng the llsted substance as identified ln your
Drocess block or resldual treetnent bloek florjlegran(s). Photocopy thls questlon

cBr ind cornplete tt sffi type,

l-] Process type .,e . Rtg',\ii) toRtrr-{ P+t

Stream ID Code Control Technolggl

t .l Agre- [:en rn Re c t c i ET)

Percent Effi"j*n_g

\a%
V EU f $fgn o,,r, *t-o Pi_*n u. F{nur-r>

t l llark (X) this box tf you attach a continuation sheet.
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,,{

PART F RELEASE TO AIR

10.09 Point Source Enlsslons -- Identlfy each enlsslon point source containlng the llsted
substance ln terns of a Strean ID Code as identlfled ln your process block orCBI resldual treatment block flov dlagran(s), and provide a description of each point
source. Do not include rav material and product storage vents, or fugltive emlsslon

l-l sources (e.g., equipnent leaks). Photocoiy thls question and completE lt separately
for each process type.

Process type ..... r E pr'*SLE 5 i-An,l"rrn ,< Porv*,,t.E l+*q.-l€, Foo*
Point Source

ID Code Description of Emission Point Source

7, lI)'l,L}rftl
'l, ja ta} A r-i- l=A xt .'> ftr f;. e.t r q, v qT5.- r.,+.

I-] t{ark (X) this box if you attach a continuation sheet.
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PART B RELEASE TO AIR

10.09 Point Source Enissions -- Identify each emisslon point sourc€ containing the listed
substance in terms of a Strean ID Code as ldentlfied in your process block or

CBI resldual treatment block flov diagran(s), and provide a descriptlon of each polnt
source. Do not include rav naterial and product storage vents, or fugltlve enlsslon

I-l sources (e.g., equipnent leaks). Photocopy this question and complete lt separately
for each process type.

+.... Rrnor*'u C-qapa- P^l

Description of Emission Point Source

S"fEA*q \Er*rreD ro tt{f<y:+=,*re'A ltlt€* -r.15-LEE PTAFJI.

Process type

Point Source
ID Code

t-] Hark (X) this box if you attach a continuation sheet.

113 ft



s'

ll
=0)
Fl
7r

x

w

trro
x

l-tt

q
o

0,

0,o

0)

o
o
rt

gr
(+

o

TA

ID
o
r-f

10.10 Enission characteristics - - ctraracterize the srissions
10.09 ff ccrpleting the fo[cnring table.

CB]
Point

t_t Source
ID Plrysini]

Code Stater

',rt'!,r$tt

1,il- ,/, zl"0 zso i80 toallos ,Dh6 z{o i'o
-1,1b \/ <l,O 2so t3ao ,ccoof r ooo 7 L<o (aso

for each Point source rD code idsrtified in qr:estim

1/

Average
Enissiurs Frequency' Drr"tions
(WA.VI (d+ys/yr) (rnir/day)

1 l, n .?Ta It o-

Average
Enissim
Factora

,0scc5

I'laxirun
Enissiur

Rate
(t S/*i"l

I{aximJn
Enissiur

Rate
Frequercy

(events/yl)

Fhlrimm
Enissim

Rate
hmatisr

(nin/ermt)

I <o.. I Bc

'Use th" follcnrirrg codss to designate
G = Ca.s; V = Vaporl P = ParticuJate;

physical state at the point of release:
A = Aerosol; 0 = Otlrer (specify)

'Fr"q,r*,"y of emission at any level of snission

'Duoti* of snission at any 1evel of snissisr
oAu"t g* Eniss-ion Factor - kouide estirnated (t 25 perccrt) anission fuctor (Iqg of snission per ks ofproductimr of listed substance)



10. 11

CBI

t-I

Stack Parameters ldentify the stack parameters for each Point Source ID Code
identified in question 10.09 by completing the following table.

Point
Source

ID
Code

S tack
Inner

Diameter
Stack (at outlet )

Height(m) (m)

II

Emiss ion
Exhaust Exit

Temperature Velocity Building , Building, Vent,
(oC) (m/sec) Height(m)' lJidth(m)' Type

Z7 \,t\'L 1C eeo r-t

7,gO I L. 22 uk. lo 2op {.

tH"ight of attached or adjacent building

'tlidth of attached or adjacent building

'U=" the folloving codes to designate vent type:

H = Horizontal
V = Vertical

l_1 Mark (X) this box if you attach a continuation sheet.

115



10.12 If. the listed substance is emitted in particulate form, indicate the particle size
distribution for each Polnt Source ID Code identified in questlon 10.09.
Photocopy this question and complete lt separately for each enission point source.

9PI

t-t
Point sourcg ID codg .............. r r r.......

Size Range (microns)

l
)

I
I

> 500

Total = 1002

ction recls 10n

t-l Hark (X) this box if you attach a continuation sheet.
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PART C FUGITIVE EHISSIONS

10.13 Equlpnent Leaks -- Complete the follovlng table by providing the number of equlpment
types listed lrhlch are exposed to the llsted substance and vhlch are ln servlce
accordlng to the specified velght percent of the listed substance passing through
the co[ponent. D,o thls for each process type identified ln your process block or
residual treatBent block fl.ov diagram(s). Do not include equlpnent types that are
not exposed to the listed substance. If thls is a batch or intermittently operated
process, give an overall percentage of tine per year that the process type is
exposed to the listed substance. Photocopy this question and complete it separately

CBI for each process type.

t-l Process type [-i €,*r.g.-e. 5LAC,si-oL(<- R-*rr?s-rHAr.rE F*q$

Less
than 5H s-102 Lr-25t

Greater
26-752 76-99t than 99'l

Percentage of tlme per year that the listed substance is exposed to this process
tvPe ... 1'1 z

Number Components in Service by I'Ieight Percent
Listed Substance in Process Stream

of
of

Equipment Typq

Pump sealsl
Packed

Hechanical

Double mechanicalz B
Compressor sealsl
Flanges

VaIves

Gas3

Liquid
Pressure relief devices4

(Gas or vapor only)
Sample connections

Gas

Liquid
0pen-ended Iiness

(e.9., purge, vent)
Gas

Liquid

lllst the nunber of punp and compressor seals, rather than the nunber of pumps or
compressors

10.13 contlnued on next page

I , ] t{ark (x) this box if you attach a continuation sheet.
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PART C FUGITIVE EHISSIONS

10.13 Equipnent l,eaks -- Complete the follovlng table by provldlng the number of equlpment
types llsted vhleh are exposed to the llsted substance and lrhlch are ln servfce'a-ccordlng to the speclfied veight percent of the tlsted substance passlng through
the-conponent. Do this for each process type ldentifled in your piocess-block 6rresldual treatnent block flov diagran(s). Do not lnclude equipment types that are
not exposed to the listed substance. If this ls a batch or lniermlttlntly operatedprocess, glve an overall percentage of tlne per year that the process typl fi
exposed to the llsted substance. Photocopy this question and complete ii separatelyCBI for each process type.

l_1 Proeess type ..r..
Percentage of time per year substance is exposed to this processthat the listed
type

Number of
of

Components in Service by l{eight percent
Listed Substance in Process Stream

Equipment Type

Pump sealsl
Packed

Hechanical

Double mechanical' b
Compressor sealsl
Flanges

VaIves
A3uas

Liquid
Pressure relief devices4

(Gas or vapor only)
Sample connections

Gas

Liquid
Open-ended liness

(e.9., purge, vent)
Gas

Liquid

ss reater
than 5t 5-10U 11-252 26-7 57. 7 6-992 than 99t

1..

a

I

lllst the number of purnp and compressor seals' rather than the nunber of punps or
conPressors

10.13 contlnued on next page

I-l Hark (x) this box if you attach a continuation sheet.
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10.13 (continued)

2If double mechanical seals are operated vlth the barrier (B) fluid at a pressure
greater than the punp stuffing box pressure and/or equipped with a sensor (s) that
vill detect failure of the seal system' the barrier fluld systenr or bothr indlcate
vith a itBrr and/or an rrSrr, respectively

3Conditions existing in the valve during nornal oPeration

'Report al1 pressure relief devlces in service, inctuding those equipped vith
control devices

tLin.= closed during normal operation
operat ions

that vould be used during maintenance

10. 14

CBI

t-I

Pressure Relief Devices vith Controls Complete the folloving table for those
pressure relief devices identified in 10.13 to indicate vhieh pressure relief
devices in service are controlled. If a pressure relief device is not controlled'
enter ttNonetf under column c.

ct.

Number of
b.

Percent Chemical
in Vessell

l-e

Control Device

d.
Es t imated

Control nffi"-t*n"t'-

tR"f*, to the table in question 1"0.13 and reeord the percent range given under the
heading entitled t'Number of Components in Service by Ueight Percent of Listed
Substance" (e.8. r 152, 5-10U, LL-25y", etc, )

'The EPA assigns a control efficiency of 100 percent for equipment leaks controlled
with rupture discs under normal operating conditions. The EPA assigns a control
efficiency of 98 percent for emissions routed to a flare under normal operating
condi t ions

l_l Hark (X) this box if you attach a continuation sheet.

Pressure ReIief Devi ces
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10. 15

CBI

l-l

Equlpment Leak Detection -- If a formal leak detection and repalr prograrn ls ln
place, conplete the follovlng table regardlng those leak detectlon and repalr
procedures. Photocopy this question and complete it separately for each process
type.

Process type ... , 6 r*t^c€ lt-arr*n.x- ?a* tater*r,* F*r..,

Leak Detection
Concentrat ion

(ppm or mg/m3 )
Heasured at

Inches
ffim Source

Detection.1
Llevr ce

Frequency Repairs Repairs
of Leak Ini tiated Completed

Detection (days after (days after
( per year) detec t io.tJ_. i.ni t iated )

I

N/A-

Equipment Type

Pump seals

Packed

Mechanical

Double mechanical

Compressor seafs
Flanges

VaIves

Gas

Liquid
Pressure relief

deviees (gas
or vapor only)

Sample connections

Gas

Liquid
Open-ended Iines

Gas

Liquid

'U*" the folloving codes to designate detection device:

POVA
FPH
O=

= Portable organic vapor analyzer
= Fixed point monitoring
Other (speeify)

Fooi\rAu l*trnr< bErE.rcDr-j fu*6',,a*+'ua- f* &g L*"ap''-#r€b 171 O

Hark (X) this box if you attach a continuation sheett_1
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10.15 , Equiprnent Leak Detectlon -- If a fornal leak detectlon and repalr program ls ln
'pJ.ace, complete the follorlng table regardlng those leak detectlon and repalr
procedures. Photocopy thls question and complete it separately for each process
type.

CBI

I-l Process type ... ke-f^^^ ( ooC=, P^->

Leak Detection
Concentrat ion

(ppm or mg/m3;
Measured at

Inches
ffi SourceEquipment Type

Detectign
.Iuevl ce

Frequency Repairs Repairs
of Leak Initiated Completed

Detection (days after (days after
(per year) deteetion) . initiated)

Pump seals t

Packed il/n
Hechanical (

Doub1e mechanical

Compressor seals
Flanges

VaIves

Gas

Liquid
Pressure relief

devices (gas
or vapor only)

Sample connections

Gas

Liquid
0pen-ended lines

Gas

Liquid

'U=" the folloving codes to designate detection deviee:

P0VA = Portable organic vapor analyzer
FPH = Fixed point moni toring
0 = Other (specify)

l-1 Hark (x) this box if you attach a continuation sheet.
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10.15 Barr l{aterial, Intemediate ad kodrct Storage hissicns - - CqLete ttn foUcning tabfe by prot idiry the informticn cn eh
liguid ralr naterial, intenediate, ad prodrt stonge vessel cmtainirg the Iisted slbstance as idotified in yur p:ocess blodt

CBI or rrsi&nl tr€aErElt blod. ftov diaSrar(s).

I-l vessel vessel vessel 
ope!!at-

Etoatfug oqositim truuglrp.rt Fi[iry fiUing lrrEr VesseL V6seI Vesset Esign Vent 0mt!o1 Basis
Vessel Roof- of Stor€d- (liters Rate tlratim DiarEter lh&ht Volue Edssim- Elorr- DiaEter Efficigty for -
IE r s*b' l{.t;i"b' p* :,""r1 Gp) (min) (m) (i) (1) cmtrols4 Rates (cm) (n ' 

Estirpate5

L
_E_

F

_L
F

F t 00 7p .qt4 ton i$ il lB0 j,? 5,5 :lftN No,,E #t lo

I

Z

I
5

J-p.-\Fr. ftft,uoo lafi lftf] J,L 5,f rtno} N;p€. + p

lo {r'- -, .,5!1, ustt I ilfi t S Ll' 3 . 'l 5,5 Ti7r,'r: hlrnrp + rc

5;{, oul tfi il it il

5 tct. r{,} e iD D i '$ [1

-

j,'L 8,5 *rlnn AI*u+ 4tr n

,3 ,.L 5,5_. 
-tt:ff)fi 

FJn 116 + i il o
'5,L- F,{ titno l{r.ur, #t ).c . Aiafryr f lI,ta,t tilfr I Bil

tUs* tt* folloning codes to designate vessel type:

F = Fi:red roof
Cf,F = Contact internat floating roof
IflIIF = tihncortact integnal floating roof
EFB, = E<ternal flmting roof
P = ke.ssure vessel (irdieate pres$Ee ratlng)
H = llorizqrtal
U = ltrdergro-u,d

'U=" th* fonoring codes to designate floatirg roof seals:

t{S1 = H€chEnieal shoe, prfunry
l.ls2 = Stefintlnted secondary
HSZR = Ri*+nutted, secmdarY
tHl = Liquid-nrctnted resilient filled seal, prirary
1il2 = Rirprntrrted shield
IJ'!W = I{eather stdeld
U{I = Vapor nnr.nted resilient filted seal, prittary
Vl,lz = Rim+punted secsdary
VHU = l,leattrer stlield

tlndl"ate ri€lght perc€nt of the listed $bstance. Inihde tlle total rrolatile org dc cmtent in Frentlcsis
ootheo ths, floatfug rsfs
tc.s/tapor flos rate the enissim cqrtrol derdce r.as <lesigned to hardle (specify fLfl rate udts)

'tlt" th" foU*rirg codes to destglate bsis for estinate of cmtrol efflclerrcy:

C = Cakulatians
S = SryIirs



PART E NON-ROUTINE RELEASES

10,23 Indicate the date and time vhen the release occurred and vhen the release
vas stopped. If there were more than six releases, attach a continuation
list all releases' hlt {ters"nsas ou€R Repc}r.r*r},.E Gun,-,'rw{ trrr-Eu 'Err

Date
Star ted

Time
(am/pm)

Date
Stopped

ceased or
sheet and

tq B7

Time

.(am/p.m)Release

L0.24 Specify the veather conditions at the time of each release.

Release
I{ind Speed

( km/hr )
Vind

Direction
Humidi ty

(u)

u/n
Tempera ture

( oc)
Precipi tat ion

(Y/N)

t_] Hark (X) this box if you attach a continuation sheet.
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APPENDIX I: List of Continuation Sheets

Attach continuation sheets for sections
page. In column 1, clearly identify the
to vhich it relates. In column 2, enter
sheet for each question number.

Question Number
(1)

J, c4

of this form and optional information after this
continuation sheet by listing the question number
the inclusive page numbers of the continuation

Con t inuat ion
Sheet

Page Numbers
(2)

(-l
L-z
c -3
c,-11

( *{*

/.4LI

C -B

C-T

C -r rl

L*/I
C* I z--

C-rq
(, - t 4

C-r f
L-t b

'4, l3-

), r,i
t-{ ,o2-
tt, a3

-tL-l ,b5

1, D I

'l ,0L
7 cx
1,A3
T, o3

t,r:1
t,Dl
t v(_

Q ,ott
q ,0.{

I I Hark (X) this box if you attach a continuation sheet.
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